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A STUDY OF 500 STAPES MOBILIZATIONS.*+ 


VICTOR GOODHILL, M.D.,** 
and 
ARTHUR L. HOLCOMB, E. E.,*** 


Los Angeles, Calif. 


A. INTRODUCTION. 


In previous papers,'*** we have presented our views on 
stapes mobilization, in which we emphasized variations in 


surgical technique and otosurgical audiometry including the 
nomograph guide. In the paper published in April, 1956,‘ 
the results in 189 cases were analyzed. 


The present report will describe recent advances in this 
surgery, stressing the monitored step-by-step stapedolysis ap- 
proach, the peri-basal and trans-basal maneuvers. It will 
analyze the primary results in 500 cases and show statistical 
trends in the long-range observations of some of these patients. 


We have previously described the basic surgical physiologic 
principles in stapes mobilization surgery and have contrasted 
it with fenestration surgery. 


*Read at the meeting of the Western Section, American Laryngological, 
Rhinological and Otological Society, Inc., San Francisco, Calif., Jan. 19, 
1957. 
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We have presented our approach to the problem of selection 
of candidates in detail. In this respect we have some new 
data but still prefer to repeat our previous selection criteria— 
“One might consider as a candidate any patient with oto- 
sclerosis who has no specific anatomic or pathologic contra- 
indications, and who has a bone conduction of not lower than 
45 db., with a significant bone-air gap in the speech fre- 
quencies.” 


B. SURGICAL TECHNIQUE. 


Our surgical technique is still based upon the premise that 
stapedolysis cannot follow one standard surgical maneuver. 
The very nature of the pathologic lesion makes it necessary 
to approach mobilization in a step-by-step pattern preferably 
monitored by audiometry. 


It is indeed gratifying that Rosen, to whom belongs the 
credit of pioneer efforts in this surgery, has also recently 
pointed to this need for step-by-step surgical approach. He 
described a primary footplate approach and later a footplate 
fenestration approach in recent publications.®*’* 


In the April, 1956, paper, referred to above,‘ one of us 
(V.G.) stated “future improvements in stapedolysis techniques 
may well be based upon a primary application of force to the 
footplate region. At present, however, it remains the final 
region for lysis attempts in stapedolysis surgery.” 


Our current surgical technique consists of the following 
step-by-step pattern. (The preliminary approach to adequate 
exposure of the incudo-stapedial and _ stapedio-vestibular 
joints has been described previously). 


1. Palpation of Incudo-malleolar Joint. 


With the fine angulated needle probe engaged within the 
lenticular periosteum, the incus is gently tested for mobility. 
Even in the presence of a rigidly ankylosed stapes, there is a 
degree of mobility of the incus which is easily determined by 
such palpation. If the incudo-malleolar joint is fixed, as it 
may be in congenital anomalies or in adhesive otitis media, 
this diagnosis is all-important. Such incudo-malleolar fixa- 
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tion by itself, may well account for the entire conductive loss, 
or on the other hand, it may co-exist with stapedio-vestibular 
fixation and cause failure, if its presence is not realized. (If 
incudo-malleolar joint fixation is recognized, a stapes mobili- 
zation approach alone is usually inadequate.) 


2. Palpation of Incudo-stapedial Joint. 


The integrity of the incudo-stapedial joint is then assessed 
by palpation. This information is necessary before the locus 
of force application is chosen. A loose easily dislocated joint 
would call for the substitution of the capitulum for the len- 
ticular process as the locus of choice. 


8. Palpation for Degree of Footplate Ankylosis. 


The next very important step is to test the degree of foot- 
plate ankylosis via the incus, if possible, or the capitulum. 


It has been our experience that safe trans-incudal or trans- 
capitular force can be used successfully in relatively “early” or 
“mild” ankylosis states. By no means can these types be 
predicted always from the threshold, age, or duration of dis- 
ease; however, in many of the “less mature” forms of the 
disease, the ankylosis may be confined to the anterior limb 
of the footplate, or occasionally to the posterior limb alone. 
In such instances, safe lysis may be possible by force applied 
to the entire ossicular chain via the lenticular process or the 
capitulum. The former is preferable since it has a slightly 
lesser tendency to dislocate the joint; however, if the joint 
is loose, to begin with, it is preferable to use force on the 
capitulum. 


4. Technique of Trans-incudal or Trans-capitular Force. 


Under the circumstances described above, when such palpa- 
tion reveals a tendency to lysis of the footplate ankylosis, it 
is advisable to start the lysis approach in this manner. Ob- 
viously, if palpation revealed elastic or fragile crura, this 
approach should be discarded. (Crural fractures should be 
avoided! Even though such fractures may heal, our studies 
show that crural fractures seriously affect long range post- 
operative results, even though a concomitant footplate ap- 
proach may yield temporary excellent lysis). 
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In the approach through the lenticular process or the 
capitulum, it is now our practice to use only needle probe 
digital force. (The use of an electrical hammer or micro- 
vibrator is now restricted to the footplate region). 


Digital force is gentle but firm. During its application the 
entire ossicular chain must be observed as a total mechanism 
with special attention to the footplate region. The direction 
of force is alternately antero-posterior, postero-anterior, 
rotary, inferio-superior and superio-inferior. In most success- 
ful cases there will be a general loosening, and the stapes will 
usually be displaced slightly in a posterior direction. When 
effective displacement appears to have occurred an audio- 
metric test with nomograph guidance is obtained. Such 
alternations of force application and audiometric tests are 
used until a decision is reached. 


5. Footplate Techniques. 


If palpation reveals a rigidly fixed footplate or if elastic 
or fragile crura prevent trans-incudal or trans-capitular force, 
attention is directed to the footplate. 


It shculd be clearly understood that the footplate approaches 
call for excellent surgical exposure and unquestioned visualiza- 
tion. In most instances magnifications greater than 2.5X 
are required. This may call for the use of the dissecting 
microscope or powerful loupe-light combinations. 


Careful inspection of the footplate region will reveal a 
multitude of pathologic possibilities. (We are just beginning 
to appreciate the variations in the gross pathology of “oto- 
sclerosis”). Such pathologic variations call for adaptations 
of surgical techniques to suit the special situations. 


Such inspection of the footplate region requires an un- 
impeded view, particularly anteriorly. Since the majority 
of lesions predominate anterior to the anterior crus in the 
focus of predilection, it has been our observation that the 
niche of the oval window will frequently be filled in by patho- 
logic bone in its anterior extremity. Concomitantly, the 
muco-periosteum in this region will be somewhat thicker and 
will obscure the extent and nature of the anterior lesion. 
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Visualization of this area calls for preliminary stripping of 
the muco-periosteum from the region along the lower border 
of the footplate and along the anterior promontory region 
immediately anterior to the anterior crus. This periosteal 
stripping can be readily accomplished by the use of a small 
needle probe or a very fine curet in which the muco-periosteum 
is dissected in an anterior and inferior direction away from 
the stapes to expose the underlying bone, and frequently 
the underlying otosclerotic lesion itself. Periosteal stripping 
will frequently produce a small amount of bleeding which is 
easily controlled by a small pledget of adrenalin in local con- 
tact for a few minutes. 


It is quite illuminating to realize the increased visibility 
of the lesion and the degree of involvement of the anterior 
crus and the anterior aspect of the footplate after such peri- 
osteal stripping. Such visualization will enable more precise 
application of force to the peribasal region if bipod lysis is 
possible, and in rare instances to the footplate itself accom- 
panied by an anterior crurotomy if such appears to be ad- 
visable. 


Basically all footplate techniques must obey one primary 
physiological law, which we should like to stress—“The sur- 
gical objective of stapedolysis is adequate mobilization of the 
entire middle ear mechanism to transmit again the undistorted 
auditory vibrations to the perilymph, with essentially normal 
amplitude.” Consequently, all footplate techniques must main- 
tain some anatomic continuity between the ossicular chain 
and the mobile footplate or footplate fragment. 


Fenestration of the footplate in which the vestibular peri- 
lymph pool is alone the recipient of airborne sound, is only 
a spurious victory surgically, since careful surgical audiometry 
in such cases will reveal a drop at step 4 of the nomograph 
(when the middle ear is closed). In our experience all such 
cases end as failures. Where such footplate fenestrations 
have been classified as surgical successes it must of necessity 
follow that these fenestrations were accompanied by inad- 
vertent mobilization of the footplate, fragments of which 
were maintained in anatomic continuity with the ossicular 
chain. 
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Accordingly it is our practice to begin a footplate approach 
with a careful survey of the footplate and contiguous areas. 
If such a study reveals, for example, an advanced invasion 
of the anterior crus and anterior limb of the footplate by 
the otosclerotic process, attempts at “bipodal” (two legged) 
lysis are almost certainly doomed to failure. In such a case, 
the only possible hope of success is in “monopodal” (one- 
legged) lysis with anterior crurotomy as advocated by Fow- 
ler, Jr.° and lysis of the posterior footplate fragment in con- 
tinuity with posterior crus. If, on the other hand, inspection 
reveals normal integrity of both crura but invasion of the 
footplate and ligament by otosclerotic bone, peri-basal use of 
a needle probe as advocated by Rosen’ can be highly success- 
ful and result in preservation of the anatomic continuity of 
both crura with a mobile footplate—a normal, and thus de- 
sirable, physiologic state. 


To achieve careful footplate lysis with attention to the 
above physiologic principles, force can be applied digitally 
with needle probes of varying sizes and angles, and tiny 
chisels; such instruments may also be used in severe ankylosis 


problems, in conjunction with the electric hammer, or micro- 
vibrator. 


In using the peri-basal technique to attempt a bipodal lysis, 
it is desirable to insert the needle probe first immediately 
anterior to the anterior crus towards the vestibule through 
the region normally occupied by the annular ligament (which 
is frequently replaced by pathologic bone). If the disease 
is limited to the anterior limb, this maneuver alone may be 
adequate to produce lysis. 


If adequate lysis is not demonstrated visually and confirmed 
nomographically the same procedure is carried out in the 
similar position posterior to the posterior crus, again through 
the region of the annular ligament. 


In occasional cases it is necessary to repeat this approach 
inferiorly or superiorly. 


In cases where the ankylosis is diffuse and severe with 
actual destruction of the footplate integrity, such attempts 
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are usually futile, and lysis is impossible. In cases where 
lysis has apparently been accomplished visually but not con- 
firmed nomographically the prognosis is poor. It is true 
that such an occasional case may show dramatic post-operative 
improvement, but this is exceptional. (Such cases are food 
for speculation as to cause—one may predicate round window 
lesions, intra-vestibular otosclerotic extensions with perilymph 
blockade, etc.). 


Preliminary observations point to a definite improvement 
in results since the above technical plan has been adopted. 


In patients where severe ankylosis requires major force 
applications using chisel or hammer force, the prognosis is 
not so good as in cases where needle probe force is adequate 
for lysis. 


In general, bipodal lysis seems more successful than mono- 
podal lysis. This is to be expected because of the more ad- 
vanced degree of disease in the latter group; nevertheless, 
enough satisfactory cases have been “salvaged” to make the 
utilization of such “extreme” methods justifiable. 


In cases where nomographic study reveals a drop at step 4 
in spite of adequate visual demonstration of lysis and an 
excellent rise at step 3, we assume the existence of a foot- 
plate fenestra, which may co-exist with a mobile bipodal or 
monopodal footplate. If we suspect such a footplate fenestra, 
a tiny piece of gelfoam moistened with saline is placed in 
the intercrural space. Such a “gelfoam barricade” will seal 
the fenestra partially and reverse the nomograph, producing 
a rise at step 4 if the stapes is mobile but increase the drop 
if the footplate has been fenestrated without mobilization. 
Such a “gelfoam barricade” may actually encourage quick 
fibrinization and closure of a fenestra. 


If the gelfoam barricade produces a sharp drop on repeated 
step 3 tests, it is likely that a footplate fenestra alone is present 
without a co-existent mobile footplate fragment. This would 
then suggest further attempts at peri-basal probing to achieve 
a mobile footplate or footplate fragment in monopod or bipod 
continuity with ossicular chain and drum. 
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C. SURGICAL PROBLEMS. 
1. Incudo-stapedial Dislocation. 


We still feel that it is extremely important to prevent 
incudo-stapedial dislocation wherever possible and to attempt 
repositioning of the joint components if such dislocation is 
unavoidable. 


2. Crural Injuries. 


Crural injuries have become extremely infrequent since 
we have adopted greater utilization of footplate techniques. 
As soon as preliminary palpation reveals that it is desirable 
to transfer the force application to the footplate, further 
manipulations involving the crura are stopped. This change 
in surgical attack has greatly diminished the number and ex- 
tent of crural injuries. 


8. Hemorrhage. 


Our recent perfection of a micro-suction coagulator has 
greatly diminished the problem of bleeding in this surgery. 
It is important to keep bleeding to a minimum, since it not 
only confuses the progression of the surgical procedure by 
blocking the round window niche, or adding inertia to the 
ossicular chain, but it also militates against early healing of 
the middle ear. 


4. Operative Vertigo. 


Our observations show a great increase in vertigo since 
we have been employing footplate techniques more extensively. 
Not only do we have more primary operative vertigo, but 
there is a good deal of continued vertigo post-operatively, in 
some instances as long as post fenestration vertigo; how- 
ever, the vertigo is quite different in several characteristics. 
It is frequently unaccompanied by nystagmus and appears 
to be primarily utricular in nature. It is precipitated by 
positional changes unlike post fenestration semi-circular canal 
vertigo. In most instances, however, it is not a serious 
post-operative problem, and in all instances it finally dis- 
appears. It does call for more extensive use of anti-vertigo 
drugs and necessitates a slightly longer period of post-opera- 
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tive disability; nevertheless, the improved results with the 
footplate technique warrant its continuation despite the in- 
crease in vertiginous morbidity. 


Intramuscular dramamine or thorazine may be indicated 
during surgery or in the post-operative period. Oral drama- 
mine is continued for five to ten days in many cases. 


5. Antibiotics. 


All patients are covered pre- and post-operatively by broad 
spectrum antibiotics. At the present time we are using Mys- 
teclin (which is a combination of Tetracycline and Mycostatin) 
in dosages of 250 mgms. t.i.d. for one day before surgery and 
five days following surgery. We have given up the use of 
penicillin or its derivatives because of the increasing fre- 
quency of penicillin sensitivity. 


6. Complications. 


It is pleasant to report that complications of stapedolysis 
surgery are still minor and rare as a rule. We are not un- 
aware of reports of facial paralysis and dead labyrinths that 
have appeared in recent months; fortunately, we have had 
no such occurrences in our series. 


We have had no major instances of persistent labyrinthitis 
and only one case of facial paresis coming on six days post- 
operatively which lasted one week. A few cases of transitory 
serous labyrinthitis subsided without significant evidence of 
cochlear damage. 


The primary post-operative complication at the present time 
is vertigo as a result of footplate techniques which have been 
described above. This is probably due to the contiguity of 
the utricle to the footplate. 


D. ANALYSIS OF RESULTS IN 500 CASES. 


The data in this report supplements a previous report on 
189* cases and covers consecutive cases on which surgery 
was performed between November, 1954, and November, 1956. 
Unless otherwise stated the results reported are derived from 
the primary post-operative tests approximately two weeks 
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after surgery. The terminology here employed is the same 
as that used in the previous report and is briefly defined as 
follows: 


a. “Thresholds’—The values of acoustic thresholds are 
stated in terms of the equivalent S.R.T. derived from the 
Fletcher formula.* Thus since audiometric measurements 
vary in 5 db. steps, the equivalent S.R.T. values used here 
usually vary in 24 db. steps. 


b. “No Change”—The term “no change” is used to indi- 
cate a post-operative air conduction level that has not changed 
by more than plus or minus 5 db., with respect to pre-operative 
air conduction. 


c. “Losses’—Losses are considered to be such when the 
post-operative air conduction level is 74 db. or more below 
pre-operative air conduction. 


d. “Partial Gains’—Partial gains are gains which are 
74 db. or more above pre-operative air conduction, but less 
than those defined as success. 


e. “Success”—Dual criteria must still be retained for suc- 
cess, since most others who report in this field are still using 
the fenestration criteria which consider any post-operative 
levels within 30 db. of normal as successful; however, we are 
convinced that removal of the air conduction block (or eradi- 
cation of the bone-air gap) should also be considered as a 
success regardless of the final air conduction level. Since 
audiometric measurements are not considered accurate to 
better than 5 db., we are using, as before, an arbitrary value 
of 74 db. below pre-operative bone conduction, above which 
cases are considered successful. (In general the only confu- 
sion likely to occur from this dual definition of success, lies 
in the region where air conduction is between 30 and 40 db. 
and bone conduction is near normal. Most of the successful 
cases by the 30 db. standard only, lie in this area and material- 
ly improve the results reported for such groups. Approxi- 
mately 43 per cent of the successes reported qualify in both 


*An average of the two best threshold responses at 500, 1,000 and 2,000 
cycles. 
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Fig. 1. Bone conduction characteristics of 500 cases. “A” shows the case 
distribution of pre-operative bone conduction in 5 db. groups. “B” and “C” 
indicate no variation with different bone conduction thresholds that would 
be useful in candidate selection. 


categories. The remainder are about equally divided between 
those cases which qualify in one category only.) 

These 500 cases are consecutive, and the candidates have, 
in general, been selected only to the extent that sufficient 


air-bone gap existed to warrant an attempt to remove the 
conductive defect surgically. 


A number of approaches, which have been considered po- 
tentially significant in candidate selection, are used in analyz- 
ing results of these cases. 


1. Pre-operative Bone Conduction. 


In Fig. 1 “A” the distribution of candidates with respect 
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to pre-operative bone conduction is shown in the histograph 
form. The level of bone conduction in 5 db. groups is shown 
on the horizontal axis above the graph, while the number of 
cases is shown on the vertical axis to the left. 


In “B” of Fig. 1 immediately below the histograph of “A” 
is shown the percentage of successes and failures in each 
of the 5 db. groups of “A” as a means of attempting to de- 
termine whether some bone conduction groups are more 
favorable than others for surgical intervention. A median 
has been indicated which is midway between the per cent 
success plotted above a zero reference and per cent failures 
plotted below this same reference. Gains which are not 
successes are ignored. The absolute values of this median 
may be questioned, but it should clearly show any overall 
trend toward success or failure in the various groups. A 
straight line, obtained by the “least squares’ method, has 
been drawn through the median points to identify more 
‘ readily any trend which may be present. This line shows 
only an insignificant change due to various degrees of pre- 
operative bone conduction. (It may be worth noting, how- 
ever, that the sharp rise of the median point at the 41-45 db. 
bone conduction group is apparently characteristic and not 
random, since it has appeared in the data from the beginning.) 


In section “C” of Fig. 1, is shown the average air con- 
duction gains in each of the same bone conduction groups. 
The average gain for all groups is 16 db., and it will be ap- 
parent that except for minor excursions, the characteristic 
is essentally flat over the whole range of bone conduction 
groups represented. Thus, with the exception of the 0-5 db. 
group and the 41-45 db. group on the other extreme, there 
does not appear to be any particular advantage shown by 
evaluation of candidate bone conduction, with respect to either 
success, failure or air conduction gain. 


2. Pre-operative Air Conduction. 


Air conduction gains and losses are shown in Fig. 2 using 
the pre-operative air conduction as a reference zero with 
gains plotted in 10 db. groups to the left of the reference 
line, and losses plotted in similar groups to the right of the 
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Fig. 2. Air conduction gains and losses in 500 cases. Note the steady 
increase in average gain with each 100 cases. 


reference line. Since surgical technique has consistently 
improved with experience, it is felt that the air conduction 
gains and losses are best shown in groups of essentially 100 
each. In the first 100 the average air conduction gain was 
9 db., the second 100 cases increased this gain to a 134 db. 
average, and each successive group will be seen to show a 
similar improvement in average air conduction. The last 
hundred cases show a 22 db. air conduction gain with “losses” 
and “no change” reduced to 124 per cent. (In some ways the 
evaluation of air conduction gains and losses as graphed in 
Fig. 2 may be a better criterion of results than the surgical 
deficit, because it is not only more readily visualized as a 





628 GOODHILL & HOLCOMB: 500 FENESTRATIONS. 


SURGICAL DEFIC/T-SOO0 CASES 
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Fig. 3. Surgical deficit. The relation of post-operative air conduction 
to pre-operative bone conduction—the mean value of 12 db. compares to 
15 db. in fenestration. 


positive improvement over pre-operative conditions, but in 
addition it does not put a premium on selection of cases in 
which the air-bone gap is small.) 


3. The “Surgical Deficit’. 


The surgical deficit of the whole 500 cases is shown in 
Fig. 3 where the zero reference line is pre-operative bone 
conduction, with post-operative air conduction better than 
bone conduction shown to the left of the line, and failures to 


achieve pre-operative bone conduction shown to the right 
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Fig. 4. “A”’—Distribution of pre-operative air conduction. “B”"—The 


probability of success is less as the air conduction loss grows greater. 


of the line. As before, the db. groupings are shown at top 
and bottom and the number of cases on the vertical axis to 
the left. The average surgical deficit for 500 cases as shown, 
is 12 db., which is the average db. value by which stapedolysis 
failed to achieve what might be considered optimum success. 
When broken down into 100 case groups, the surgical deficit 
of the first hundred cases was 17 db., which improved to 10 
db. in later groups. The average shown is, of course, some- 
what degraded by the early results; but with existing tech- 
niques the average surgical deficit has apparently settled 
at a value of somewhere between 10 and 11 db. 





630 GOODHILL & HOLCOMB: 500 FENESTRATIONS. 


4. Candidate Selection Trends. 


So far we have not been able to predict with any appreciable 
accuracy the success or failure of any given candidate for 
stapes mobilization; however, our 500 cases begin to furnish 
enough data to show some fairly firm trends. We have al- 
ready examined bone conduction distribution in Fig. 1 and 
found no trend that is truly significant, in spite of the fact 
that pre-operative bone conduction has been used almost ex- 
clusively as a criterion for fenestration candidates. 


a. Pre-operative Air Conduction. 


The distribution of pre-operative air conduction is shown 
in Fig. 4 “A”. Unlike bone conduction distribution, the prob- 
ability of success characteristic plotted in “B” as a median 
between percentage of success and failure shows a marked 
change with air conduction variation. The slope of a straight 
line representing this median characteristic is approximately 
.35 per cent per db. as shown on the vertical axis to the right 
of the median line. The slope of this median characteristic 
is sufficiently great, so that it may be useful in forecasting 
for a candidate his probability of success. It is logical that 
the air conduction characteristic should show a positive in- 
dication, since air conduction response is, in general, a meas- 
ure of footplate fixation. In “C” the average air conduction 
gains are plotted against the same db. grouping, and while 
the probability of success in “B” decreases with increased 
pre-operative air conduction loss, the average post-operative 
gain in each group increases under the same condition. It 
should be noted that in each group the air conduction loss is 
progressing at the rate of 10 db. per group, whereas the 
average gain is only increasing at about 2 db. per group. 
Thus, in the 31-40 db. group the average gain is 10 db. while 
in the 70-80 db. group the average gain of 19 db. is greater, 
but not nearly so effective in eliminating the conductive loss. 
It should be noted that the average gain characteristic shown 
in “C” is an average only, which of course, is derived from all 
cases, good or bad, and is not something that can be applied 
directly to any individual case. 
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Fig. 5. Distribution of preoperative air-bone gap—500 cases. Although 


the realized gain increases with the air-bone gap, the probability of suc- 
cess is not significantly different in the various groups. 


b. Air-bone Gap. 


Fig. 5 “A” shows the distribution of gap between pre- 
operative air conduction and bone conduction. The gap is 
considered here as another possible lead for candidate selec- 
tion and in “B” the probabilities of success, as shown by the 
median line indicates a gradual drop to the 36-40 db. group 
and then a rise to the 46-50 group. This characteristic would 
be questioned except that as in the bone conduction graph 
the characteristic shown has consistently been typical as the 
data has been progressively collected; additional data tend- 
ing to establish this characteristic rather than to smooth it 
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Fig. 6. Age groups of 500 cases. The probability of success improves 
slightly with age up to 60 years. 


out. One possible explanation may be that the otosclerotic 
lesion tends to mature and become brittle under certain con- 
ditions and can thus be broken with a good chance of its re- 
maining mobile. Unfortunately, we do not have sufficient 
data at greater air-bone gaps to indicate whether the prob- 
abilities of success continue to increase in the same manner. 
In Fig. 5 “C” the average air conduction gain is shown to 
rise with increased air-bone gap at approximately the same 
rate as that noted in Fig. 4. As previously stated, however, 
the rate of rise is so much less than the rate of increasing 
defect that it falls far short of compensating for the defect. 
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This increased air conduction gain with increased gap should 
probably be expected, since the maximum gain which can be 
obtained by mobilization is determined by the air-bone gap. 
Thus the greater the gap, the greater the potential gain. 


c. Age of Candidate. 


Candidate age has been considered to have some possible 
effect on selection of candidates. Fig. 6, which shows the 
distribution of age with respect to our 500 cases, seems to 
indicate that, while there is a slight variation in probability 
of success with respect to candidate age, at least up to the age 
of 60 years, the probability of success increases with age. 
While there are some candidates considerably older than 60 
years who have been patients for this operation, there are 
not enough in older groupings to justify drawing conclusions 
therefrom. The difference shown by the median character- 
istic is not large enough to be particularly significant, except 
that it shows that the candidate should not be discharged be- 
cause of age. This characteristic may again be another in- 
dication that the mature otosclerotic lesion is optimum from 
a surgical standpoint. 


d. Sex of Candidate. 


With respect to the effect of sex on stapes mobilization 
candidates, it was found that both male and female groups 
were within 2 per cent of the overall averages with respect 
to success or failure. Of the 500 patients 333 were females 
and 167 (or one-third) were males. 


5. Overall Successes. 


In 500 cases the overall average of success by our dual 
standard is 52 per cent total with some 43 per cent which 
qualify in both categories. Approximately 24 per cent of the 
total cases eventually become failures for various reasons. 
The remaining 24 per cent of the total cases are gains which 
vary from 7} db. up to as much as 40 db., but which do not 
qualify as successes in either of the stated categories. 


The percentage of successes has gradually and consistently 
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increased with added experience and improved techniques as 
shown by the following table: 


First 100 cases=39% Successes. 
Second 100 cases=50% Successes. 
Third 100 cases=53% Successes. 
Fourth 100 cases=57% Successes. 
Fifth 100 cases=62% Successes. 


Where, as above, cases must be arbitrarily grouped as “suc- 
cesses,” “failures,” etc., there are always marginal cases 
that may shift back and forth between groups with the pas- 
sage of time, and thus introduce slight discrepancies in results 
obtained from data collected at different times for different 
purposes. 


6. Primary Post-operative Failures. 
Primary post-operative failures (at first post-operative 
audiogram) may be temporary or permanent. 
1. Temporary 
a. Tympanic blood clot. 
b. Otitis media. 
c. Drum perforation. 
2. Permanent. 
«. Operative failures. 
(i) Non-mobilization. 
(ii) Footplate fenestra (pseudo mobilization). 
(iii) Ossicular chain disruption. 
b. Post-operative adhesive otitis. 
c. Re-ankylosis by otosclerosis. 
Post-operative adhesive otitis and re-ankylosis by oto- 


sclerosis are causes of failures which may come on at any 
time, either early or late in the post-operative period. 


In Fig. 7 “A” “Operative failures” are cases which appar- 
ently have failed to respond at surgery. There were 82 such 
cases (164 per cent of 500; 75 per cent of this number re- 
mained in this classification, 56 per cent “No change” and 
19 per cent “Losses”. Of these 82 cases, however, 25 per 
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Fig. i. Final results in cases apparently failures’ or closures - 
Cases apparently failures at surgery prove to be 75% “no change” or 
“losses.” “B’ '—Appare = f early closures resulted in gains of over 5 db. in 
42% of such cases. —Cases which showed serious losses over one 
month after surgery ew final gains of over 5 db. except in 34% of these 


cases 


cent later made air conduction gains of 74 db. or more with 
respect to the pre-operative condition. Only two of these 
gains brought the cases up to the “Success” rating. 


“Early deficits” are cases which responded satisfactorily 

at surgery, but showed losses at post-operative tests. Initially 
it is seldom possible to separate transient or temporary de- 

ficits from permanent losses, thus Fig. 12 “B” includes both. 
There were 94 such cases or 19 per cent of the 500 total. Of 
these 94 cases 58 per cent were actual failures, while 42 per 
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cent eventually achieved gains of 74 db. or more; some 
achieving a success rating. 


Fig. 12 “C” shows the progress of cases called “Late defi- 
cits” initially classified as “re-ankylosis” and/or adhesive 
otitis. These are 48 cases which tested satisfactorily as suc- 
cesses through surgery and including the first post-operative 


CASES 


S FARLY CLOSURES 


go 
FAILED TO 1408/4/ZF 


/0 





400 200 300 400 $00 CASE GROUPS 


Fig. 8. Results of changing techniques. As the area of attack shifted 
from the incudo-stapedial junction to the footplate, the apparent failure to 
mobilize dropped sharply, but the early closures increased to nearly haif 
in the third 100 cases due to footplate fenestration. The differential 
diagnostic technique employing a gelfoam barricade corrected this condi- 
tion while failures to mobilize remain low. 





tests, but which regressed subsequently by 10 db. or more. 
Approximately one-third of these cases prove to be failures, 
while two-third have not regressed to less than 7} db. above 
pre-operative air conduction, thus indicating that in two- 
thirds of this classification there is only partial re-ankylosis 
or some other post-operative complication. 


Non-mobilization or “failure to mobilize’ was a major 
factor in earlier cases, but dropped sharply with changing 
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Fig. 9. The effect of elapsed time on the first 100 cases. 


techniques. This is shown in Fig. 8, where the total number 
of 500 cases is divided into five groups of 100 each. In the 
first 100 cases there were some 38 which failed to mobilize. 
As the attack on the fixed stapes was broadened to include 
the footplate the number of cases failing to mobilize was re- 
duced sharply, as shown at the 200 and later groups; how- 
ever, aS more approaches were made to the footplate, the 
number of failures due to apparent early closure increased 
sharply, and in the 300 group reached an alarming peak of 
50 cases. This was very largely due to inadvertent footplate 
or “oval window fenestration.” Analysis of the marked 
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increase in “early closures” revealed that such footplate fen- 
estration yielded an impression of temporary surgical victory 
followed by early post-operative failure. When this problem 
was recognized and the technique revised, these so-called 
“early closures” dropped sharply in the 400 and 500 groups. 
In the final 500 group, failure to mobilize has practically 
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Fig. 10. The effect of elapsed time on the second 100 cases 


disappeared, there being one case of this kind in the last 
group of 100, while at the same time the “early closures” 
have dropped to 21, many of which are temporary. 


7. Maintenance of Successful Results. 


The probability of maintaining gains made in stapedolysis 
appears very good from the data available, and it is probable 
that the data which we have is less optimistic than the actual 
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facts, since in our observations many patients who have ex- 
perienced successful operations see no reason for returning 
for post-operative tests at six months or later. On the other 
hand the unsuccessful cases are very apt to return at frequent 
intervals. Fig. 9 shows the air conduction gains and losses 
as a function of elapsed time for the first 100 cases. The 
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Fig. 11. The effect of elapsed time on the third 100 cases. 


average gain as shown for the first post-operative period of 
2 to 4 weeks is 9 db. At six months 57 cases were reported 
and the average gain had increased slightly to 10 db. At one 
year the number of patients reporting had reduced to 42, but 
the average had again increased slightly to 104 db. At one 
and-a-half years, data on only 24 cases are available, which 
is hardly significant, but for what it is worth, the average 
air conduction gain had increased to 124 db. 


In Fig. 10 the progress of the second 100 cases is shown 
up to, and including one year, with again a slight increase 
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of average air conduction with the passage of time. Fig. 11 
shows the third 100 case status at 2 to 4 weeks post-operative, 
and again at six months, where a slight reduction is shown 
from an average of 164 db. to 15 db. Insufficient data is 
available on the fourth and fifth hundred cases to warrant 
drawing any conclusions with respect to time from these 
later patients. 
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Fig. 12. The relation of preoperative bone conduction to postoperative 
bone conduction. An average improvement of 7 db. is shown in these cases 


8. Comparison of Pre- and Post-operative Bone Conduction. 


Our collection of post-operative bone conduction data has 
been inadequate, so that we have available at siz months only 
108 post-operative bone conduction tests of the total 500; 
however, the information with respect to post-operative bone 
conduction vs. pre-operative bone conduction, is shown in Fig. 
12. The'distribution of gains and losses is shown plus and 
minus the pre-operative. bone conduction reference, and while 
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the greatest number of cases show little change, the mean 
has improved by 7 db. over the pre-operative condition, and 
in some three cases this improvement is as much as 27} db. 


RE-ANKYLOSIS. 


Re-ankylosis may be partial or complete, and occurs in a 
significant number of patients. As our period of observation 
increases, we see more and more evidence of both early and 
late re-ankylosis. It must be stressed that otosclerosis from 
our gross observations is certainly more than one disease. A 
number of conditions produce stapes ankylosis. The degree 
of bone involvement, both pathologically and anatomically, is 
highly variable. 


The adequacy of lysis in these varying degrees of “oto- 
sclerosis” is also quite varied. Consequently, it is to be ex- 
pected that re-ankylosis will occur and that it will continue 
to occur regardless of technique employed, since the basic 
underlying disease process is quite oblivious of the nature of 
surgical attack directed upon it. It is quite likely that time 
will reveal the necessity for revision in re-ankylosis in a large 
number of cases—the exact percentage being open to further 
study. 





SUMMARY AND CONCLUSIONS. 


1. Surgical technique in stapes mobilization is now based 
on a step-by-step monitored approach which includes increas- 
ing use of footplate maneuvers. 


2. Footplate fenestration as a primary procedure is fre- 
quently followed by early closure and failure. 


8. Peri-basal footplate lysis with either “monopod” or 
“bipod” continuity with the ossicular chain is physiologically 
sound. 


4. Utricular vertigo is more common following footplate 
surgery. 


5. Immediate as well as long range results have improved 
with newer techniques. 
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6. In candidate selection one marked trend, with respect to 
probable success, is apparent in pre-operative air conduction. 
Age and the pre-operative air-bone gap show small but pos- 
sibly significant variations. 


7. Successful results have been obtained in 52 per cent of 
the total group of 500 cases. Significant gains were obtained 
in an additional 24 per cent. The remaining 24 per cent were 
failures for various reasons. 


8. Successful results in the last group of 100 cases have 
reached 62 per cent, significant gains 29 per cent and failures 
9 per cent. 
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THE FENESTRATION OPERATION USING 
MINIMAL IRRIGATION.*+ 
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As we have stated previously,’ “It is difficult to explain 
our successes and failures when the function of the cochlear 
mechanism still belongs in the realm of theory.” In spite of 
our lack of knowledge, the fenestration operation is an ac- 
cepted procedure. The technique was first developed by the 
ingenuity of Holmgren and Sourdille, then later the one- 
stage Lempert endaural approach made consecutive success- 
ful results possible. Modifications by Shambaugh, Lempert 
and others still leave us with the basic pattern laid down by 
Lempert? in 1942. Despite adequate training, including 
cadaver and animal work, the otologic surgeon who over- 
looks minute details may have many unexplained failures. 
It is the purpose of this paper to stress a few important 
details and to report our results with adherence to this 
minutae. 


As Lempert’ has stated, “The otologist doing fenestration 
surgery cannot possibly acquire an appreciation of the com- 
plexity of the problems involved in this surgery, nor hope to 
improve himself nor the surgery itself, unless he insists on 
revising and carefully studying his failures.” 


It is just 19 years since the first fenestration was carried 
out at St. Michael’s hospital here in Toronto, and successful 
cases have existed from the beginning. A recent audiogram 
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was obtained on a case operated by one of us (J.A.S.) in 
1941. A practical level of hearing resulted and was main- 
tained in the operated, or right ear, for 16 years (see Fig. 1). 


Adin and Shambaugh,‘ in a report of 10 years’ results, 
Campbell® with seven years’ results, state that lasting improve- 
ment occurs in Class A patients, and it is also apparent from 
our studies that the hearing improvement which is present 


CASE 1 AUDIOMETRIC RECORD Operation: 


Jan. 1941 


MR. A. T AUDIOGRAM 
PURE TONE AUDIOG P.0. 16 years 
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HEARING LOSS 
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Fig. 1. Post-operative level in right ear of 25 db., sixteen years after 
fenestration. 


one year after the operation, can be maintained approximately 
at that level. 


Our early results showed occasional inconsistencies, either 
due to faulty selection or some error in procedure, when so- 
called ideal cases did not reach a satisfactory level, or the 
converse occurred. As far as selection is concerned, we group 
cases as A, B, or C, depending upon the degree of air con- 
duction loss and the cochlear reserve as determined by bone 
conduction loss. We found our hearing aid style bone con- 
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ductor the best type, but many false levels occurred (see 
Fig. 2). Cawthorne’ believes that bone conduction should 
not be charted on the same audiogram with air conduction, 
since it might be inferred that they are of comparable ac- 
curacy. As a result, a “precision” audiometer was developed 
at this center in an effort to combat this discrepancy. 


CASE 2 AUDIOMETRIC RECORD Operation: 
MR. F. 


Feb. 1954 


PURE TONE AUDIOGRAM , 4 35 months 
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Fig. 2. Post-operative level, 17 db., left ear. Bone conduction average 


readings by four different otologists 8, 18, 28, 30 db 


Having classified the case to the best of our ability the 
next problem was to investigate our surgical technique. About 
six years ago a detailed description of the fenestra was made 
in all operative reports as to size, bleeding, accidents, etc. 
It was hoped that a subsequent review of these incidents 
might help us discover the important details necessary for 
a successful surgical result. Even though the majority of 
cases were successful, there were a few unexplained failures. 
The general practitioners and the public gradually grew to 
feel that all fenestrations were doomed to failure, sooner or 
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later, and little heed was paid to the majority of successful 
cases. 


About this time the stapes mobilization procedure was 
reported,’ and many otologists stopped “fenestrating” and 
started “mobilizing”. This operation has proved successful 
in about 40 per cent of patients, but the percentage of success 
does not compare with fenestration surgery in ideal cases. 
We think that the surgeon who carries out the mobilization 
procedure should be prepared to go ahead with fenestration 
in the unsuccessful cases. Already many patients feel they 
have had “the operation” after the mobilization procedure 
has failed, and decide to settle for a hearing aid. The best 
hearing level after stapes mobilization approximates the bone 
conduction curve. Although this gap below the zero line is 
probably due to existing cochlear involvement, Wolff*® has 
reported that diseased portions do exist in the joints of the 
middle ear bones in otosclerotic ears. This joint stiffness 
may be the cause of reduced transformer action of the middle 
ear bones despite the mobility of the stapes, effecting an in- 
creased load on the drum membrane. The question arose, 
“Why can’t we obtain normal hearing after fenestration?” 
The reason has been set forth by Wever"' that in cats, after 
removing the middle ear bones, but leaving the stapes foot- 
plate, the best level one could obtain was a loss of 28 db. 
This was explained as being due to the destruction of the 
impedance matching ossicular chain which transfers sound 
waves from air to fluid; however, on review of earlier cases, 
vecasionally an unexplained 5 to 15 db. level was obtained 
after the fenestration, but this was not the rule. In other 
ear operations such as Fig. 3, a level of 10 to 15 db. was 
obtained in the right ear after a modified radical procedure 
and a level of 10 db. in the left ear after a radical mastoidec- 
tomy on the same patient. Fig. 4 illustrates a case of fusion 
of the malleus to the promontory. 


The removal of the incus and malleus and placing the 
drum membrane in contact with the stapes capitulum resulted 
in an 8 db. level from an original 33 db. loss. 


Fig. 5 reveals a 0 to 5 db. level obtained by application of a 
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thin skin graft to the stapes capitulum in a case of congenital 
atresia which had a 50 to 55 db. loss in that ear prior to 
surgery. 


Wever and others have suggested the functioning round 
window as the principal path of sound waves entering the 
cochlea, but whatever the mechanism, we felt that possibly 
normal or near normal levels might also be obtained after 


CASE 3 AUDIOMETRIC RECORD cnight fer) 
Mr. Me June, 1955 


PURE TONE AUDIOGRAM {Left Ear) 
pt 954 
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Fig. 3. Post-operative radical mastoidectomy without graft, left ear; 
modified radical mastoidectomy, right ear. 


fenestration. Such a result would depend on the cochlear 
reserve and the prevention of further degeneration of the 
delicate end-organ as a result of surgical interference, the 
inference being that surgical intervention with the resultant 
serous labyrinthitis could depress the hearing from the time 
of operation to a greater or lesser degree beyond the existing 
cochlear reserve. 


Since January, 1954, and with this in mind, a definite effort 
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has been made to keep the irrigation solution from entering 
the fenestra, but if necessary an eye dropper was used to 
wash bone chips or blood clot from the fenestra. Quite fre- 
quently a vessel might quickly start to bleed from the middle 
ear mucosa or mastoid bowl, and suction with continuous 
irrigation (Shambaugh"*) had to be restarted. We adopted 
Lamp’s solution” in 1953 to replace normal saline, which can 


CASE 4 AUDIOMEIRIC RECORD Operation: 
MRS. B March, 1954 


PURE TONE AUDIOGRAM p 9. 33 months 
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Fig. 4. Post-operative level of 8 db. in a case of fixation of the middle 
ear bones, particularly the incudo-stapedial joint, no fenestration, stapes 
mobile. 


cause severe and irreversible cellular damage.'* This fact was 
demonstrated by Pomerat and stimulated us to try to avoid 
further trauma to the mebranous duct by discontinuing all 
irrigation. Prior to this date, but adopting Lamp’s solution 
and still using continuous irrigation, a decrease in post- 
operative vertigo was noticeable. 


Shambaugh"’ is attempting to improve on Lamp’s solution 
by using the Pomerat method, and varying the concentrations 
of salt solutions on the epithelium of tissue cultures of the 
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organ of Corti of the cat, in order to obtain a solution isotonic 
with the endolymph. With the cupola technique of Lempert’ 
it was possible to avoid bone chips and dust from entering 
the fenestral rim in most cases and still maintain the dry 
technique. After removal of the lid, the flap should be 
placed in position over the fenestra as soon as possible to 
avoid any foreign material (blood) entering the window. In 


CASE 5 AUDIOMETRIC RECORD Operation: 
MR. R.S. Sept. 1955 


URE TONE AUD on P.O. 16 months 
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Fig. 5. Post-operative congenital atresia with skin graft applied to 
stapes capitulum., 


this way we hoped to obtain hearing results in “A” cases 
comparable to those demonstrated in other radical ear pro- 
cedures. We hesitated reporting our results until we were 
certain that osteogenesis would not occur as a result of this 
change in technique, and to date there has been less frequent 
closure, that is, it has remained below 2 per cent of all cases 
(A,B,C) operated. Certainly the results have improved, the 
post-operative vertigo and nystagmus have been markedly 
reduced, and most patients hear immediately and continue to 
hear despite the presence of packing. 
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TECHNICAL PROBLEMS. 


At this point it is worth mentioning the slight variations 
in our technique from beginning to end.' Removal of skin 
during the endaural incision occasionally results in cicatricial 
stenosis; scar tissue once formed is difficult to treat. We 
make our incision a little deeper in the external canal, leaving 
more skin attached to the auricle in order to sew it to the 
periosteum overlying the mastoid process. By this method 
the raw area which usually epithelizes last gets an early 
start and soon joins the skin growing from the pedicle flap. 
We do not graft the intervening area, since granulations fill 
in the mastoid cells and produce a smooth surface on which 
the new skin can grow. Occasionally revisions are necessary 
with the use of skin grafts, if the mastoid tip cells become in- 
fected at some later date.’ 


During preparation of the flap it is important to leave 
smooth periosteum as the presenting tissue. Rather than 
cut out any adherent bone chips, these chips are gently teased 
away, and in this way bleeding is decreased from this source.* 
Suction and irrigation, using Lamp’s solution, is continued 
through endchondralization of the horizontal canal in order 
to protect the cells of the cavity from death, as occurs with 
saline.“* Using the Zeiss microscope‘ the fenestra is next 
prepared. The Jordan-Day drill at this stage is really too 
fast for the preparation of a good cupola and should be run 
at half speed. An eccentric burr indicates a poorly function- 
ing drill handle and makes fenestration a dangerous pro- 
cedure. The mastoid and middle ear cleft are then dried as 
much as possible, bleeding is controlled and the packing 
prepared, prior to removal of the endosteal lid. Pressure 
against the dome of the cupola is preferable to elevation at 
the so-called black line area during the removal of the lid, 
preventing depressed chips and often a clean sharp edge re- 
sults. Any chips present are removed with a small curette, 
or picks, and the fenestra is squared. If this window is 
made over the surgical dome of the vestibule, damage of the 
nerve filaments to the ampulla of the horizontal canal is 
possible and this, of course, is undesirable. No effort is 
made to preserve excess endosteum and, of course, with this 
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technique preservation beyond the borders of the lip is 
impossible. 


If bleeding occurs from any arachnoid vessels, producing 
a clot in the mesh, a few drops of solution are used in the 
attempt to remove it. If a chip is lost in the mesh the same 
procedure is employed, but manual removal is avoided. We 
feel that in all cases blood enters the vestibule to a greater or 
less degree, and as Lempert has observed, if the flap is again 
elevated from the fenestra some blood staining is always 
present in the perilymph. Before the use of the high power 
microscope, without doubt many chips fell into the vestibule 
unnoticed, and most of those cases obtained a satisfactory 
hearing result as our observations have shown.’ The flap is 
quickly mobilized and placed in position to prevent outside 
blood from entering the window. Paraffinized silk is placed 
over the fenestra as a pack in order to keep the flap in con- 
tact with the edges and hastens healing by the formation of 
fibrous tissue to unite the endosteal membrane to the flap.’ 


Mesh packing fixes the silk in position, and gelfoam is 
used to line the mastoid bowl. After suturing the conchal 
margin of the auricle to the periosteum and temporal muscle, 
to cover any exposed auricular cartilage, a penrose drain and 
cellulose sponge are inserted. 


RESULTS. 


In the years 1954 and 1955, 293 cases were operated. We 
picked the first 100 ideal or “A” cases, with follow-up records 
over the two-year period. An ideal case was classified as 
an air conduction level of 40 to 50 db., and a bone conduction 
curve of 10 db. or better for the speech frequencies. An 
analysis of the 100 ideal cases showed 100 per cent obtained a 
30 db. level or better. They were classified as a “good” re- 
sult if better than 20 db., and “fair” if the conversational 
frequencies lay between 20 and 30 db. It was noted that 
in a few cases where no irrigation was used, an improvement 
in the upper frequencies was obtained. The majority of good 
results closely approximated or exceeded the bone conduction 
curve, and gave a comparable result to the best stapes mobili- 
zation cases. 
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Fig. 6 shows the results of continuous irrigation vs. mini- 
mal, and cases designated as “no irrigation” where solution 
did not come in contact with the membranous duct. A record 
of visible chips and blood clots, which could not be removed 
are separately noted. The combined results of minimal ir- 
rigation and no irrigation show that 76.4 per cent obtained a 
level better than 20 db., whereas with continuous irrigation 


PRE-OP. SPEECH FREQ. POST-OP. SPEECH FREQ. 
47.3 db AVERAGE 18 db AVERAGE 





| 100 IDEAL CASES = ALL ABOVE THE 30 db LEVEL POST-OPEKATIVELY | 




















NO. OF CASES | GOOD4@ RESULTS | PERCENTAGE 
EXTENSIVE IRRIGATION 28 il 39.3% 
MINIMAL IRRIGATION $7 45 78.9% 
NO IRRIGATION 15 10 66.6% 
TOTAL 100 66 66% 











(USING ZEISS SCOPE) 
BLOOD CLOT LEFT IN 
FENESTRA 19 8 42% 





CHIPS LEFT IN FENESTRA 6 2 33% 

















4 GOOD - INDICATES LEVELS ABOVE 20 db. 
* 





Fig. 6. Above table shows results of irrigation versus no irrigation in 
100 ideal cases. All cases were at the 36 db. level or better; “good” cases 
represented as 20 db. or better. No closures in this series. 


only 39 per cent were in this category. Minimal irrigation 
with removal of bone dust, bone chips and blood, showed 
that 79.9 per cent were at the 20 db. level, and with no ir- 
rigation 66 per cent were at this level. 


It must be noted, however, that the division of the cases 
is not equal, since 28 cases were continuously irrigated; 57 
with minimal irrigation and only 15 with no irrigation. 


It has been explained previously that continuous irrigation 
was occasionally necessary where excess bleeding developed, 
at some stage, and could not be stopped easily without irriga- 
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tion. While blood clot and chips in the perilymph space are 
very upsetting, it is seen that their presence does not preclude 
a good result; 42 per cent that showed visible chips over 
the ampulla or with chips entering the vestibule and dis- 
appearing, obtained a level better than 20 db. The same 
was true of a large clot settling in the arachnoid mesh that 
could not be washed away; 33 per cent of these cases obtained 
a 20 db. level or better. 


CASE 7 AUDIOMETRIC RECORD Operation: 
MK. W. June, 1954 


PURE TONE AUDIOGRAM P.O, 30 months 


HEARING LOSS 
OECIBELS RE AVERAGE NORMAL THRESHOLO 
SSSsssseuseos 





FREQUENCY — cps 


Fig. 7 Level of 6 db. using no irrigation, from pre-operative 35 db 


Fig. 7 shows a 6 db. level after using the dry technique 
from a pre-operative 35 db. level (note the bone conduction 
curve). Fig. 8 shows an 8 db. level from a 40 db. level which, 
it is noted, lies over the B.C. level. No irrigation was used 
in this case. Fig. 9 shows a good result wherein the right 
ear was operated in 1952, and a clot was left in the fenestra 
with a moderately large chip in the arachnoid mesh that 
could not be removed, thereby depressing the ampulla at 
closure. The left ear was operated in November, 1955, and 
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minimal irrigation was used; again, a blood clot could not 
be removed. Our bone conduction classed this case as a “B” 
case with B.C. in the upper speech frequencies at 30 db. The 
precision audiometer B.C. is shown with levels of 0 and minus 
figures. Fig. 10 also shows a case operated September, 1955, 
with a blood clot that could not be removed, together with 


CASE 8 AUDIOMETRIC RECORD Operation: 
MR. B May, 1954 


PURE TONE AUDIOGRAM po. 32 months 


$8835 °S 


790 
60 
$0 


$S$ssss S850 


100 


HEARING LOSS 
DEQ@IBELS RE AVERAGE NORMAL THRESHOLO 


100 





FREQUENCY —- cps 


Fig. 8. A post-operative level of 8 db., using no irrigation Note 
bone conduction level of 10 db. 


the latest audiogram. Fig. 11 is shown to note a result of 
5 db. with an otosclerotic focus involving the horizontal canal 
which was removed with the cupola; 18 months have elapsed 
since operation. Fig. 12 shows a slide of this focus. 


EVALUATION OF RESULTS AND DISCUSSION. 


It is noted that out of the 100 ideal cases, all obtained 
a practical level of hearing. This would suggest that ideal 
cases can be advised of better than nine chances out of ten 
of success. A failure in an ideal case may still occur, due 
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to faulty selection from false bone conduction or false speech 
reception readings. We still advocate the use of tuning 
forks and repeated pre-op. audiograms for confirmation of 
results. As Guild’* has stated, more than one otosclerotic 
lesion may occur in one ear, and this incidence was present 
in 24 per cent of 113 ears that he examined; therefore failures 


CASE 9 AUDIOMETRIC RECORD Operation: 
(Right Ear) 
MR. McM June, 1952 
PURE TONE AUDIOGRAM {Left Ear) 
Nov., 1955 
o 
2 10 “0 
= 
% 0 ° 
a 
3 10 10 
wn 2 20 2 
8 Zz 30 30 
4 ¢ 
40 40 
4 w 
e 4 so 50 
a & 60 sad 
x a 
w 70 7° 
a 
o 80 60 
») 
s % 90 
oS 
3 


8 





FREQUENCY — cps 


Fig. 9. Both ears fenestrated: right—June, 1952, continuous irrigation; 
left—Nov., 1955, intermittent irrigation Blood and minute chips in both 
fenestra at closure 


may be attributable to this second or third lesion in the 
round window or elsewhere. Blood sludge occurring in the 
arachnoid mesh vessels during observation with 40x magni- 
fication was often noted, but whether or not this is of any 
significance cannot be definitely stated. The fact that clots 
are present and are no doubt absorbed without injury to the 
subsequent function of the horizontal canal makes us doubt 
the importance of blood as the sole causative factor in serous 
labyrinthitis. 


In 1951 we experimentally made fenestras in the parietal 
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bones of rats’ skulls and the following statement was made:' 
“Our result with the blood in the fenestra were rather in- 
conclusive. As far as bone growth is concerned, the fenestra 
containing blood clot showed an initial osteogenesis that was 
slower than those that were free of blood at closure.” Result- 
ant early fibrosis at the fenestra and at its margins is de- 
sirable. This fibrous tissue is not osteogenic, since only 


CASE 10 AUDIOMETRIC RECORD Operation: 


Sept., 1955 


MRS. B. PURE TONE AUDIOGRAM po. 16 months 


$888 5 


60 
70 
60 


38ssSBsogs 


HEARING LOSS 
DECIBELS RE AVERAGE NORMAL THRESHOLO 


$88 





FREQUENCY — cps 


Fig. 10. A similar case with solid blood clot over the ampulla in the 
arachnoid mesh, audiogram 16 months post-operative. 


the osteogenic cells of the bone can produce bone. Fibrous 
attachment of the endosteum and flap at the margin of the 
window limits the extension of new bone growth, at this 
site. In the same paper delivered at the Otosclerosis Study 
Group meeting, it was stated that our observations showed 
that bone dust and small chips, while setting up a foreign 
body reaction, were absorbed. Bone cannot survive without 
a blood supply and must contain living osteogenic cells to do 
so. Bone dust and bone chips lying at the fenestra rim is 
another story—acting as a bridge to encourage closure. We 
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do not in any way advocate leaving either blood or bone dust 
if it can be removed with ease. 


House® reported in 1951, 55 per cent of his cases with a 
loss of 30 db. or less after two years, and Shambaugh" 
stated that 74.4 per cent were completely rehabilitated at two 
years. Campbell* reported in 1954, 130 successful ideal cases 


CASE 11 AUDIOMETRIC RECORD Operation: 


MK ww Aig ‘esi 
PURE TONE AUDIOGRAM P.O. 18 months 


HEARING LOSS 
DECIBELS RE AVERAGE NORMAL THRESHOLD 
SSSsssSssBsos 





FREQUENCY — cps 


Fig. 11. An otosclerotic focus lay in the cupola of the horizontal canal. 
No irrigation was used. 


with a preoperative level of 49.2 db. and an average decibel 
loss of 28.9 after two years, and 27.6 after five years. Our 
result in the 100 ideal cases show an average preoperative 
level of 47.3 db. for the three speech frequencies and an 
average postoperative result of 18.0 db. We conclude that 
the slightly better results in our figures are due to the “dry” 
technique and the use of Lamp’s solution when irrigation is 
used. 


SUMMARY. 


The results of 100 ideal or “A” cases are presented with a 
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post-operative average db. loss of only 18 db. for the three 
speech frequencies. Minimal irrigation is felt to be superior 
to continuous irrigation, and discontinuing the use of normal 
saline in this operation is stressed. An attempt is always 
made not to use any solution after removal of the fenestral 
lid, if at aH possible. A reduction in post-operative vertigo 
using continuous irrigation with Lamp’s solution was noted, 





Fig. 12. Photomicrograph, low power 80X, of the cupola or lid showing 
the endosteum and the enchondral layer with the otosclerotic bone in 
part of the area shown. 


with a further decrease in symptoms using minimal irriga- 
tion. There has been no increase in the closure rate as was 
expected, since this remains about 1 per cent. Gross blood 
and blood staining, while not desirable, may produce a mild 
labyrinthitis, but does not appear to affect the final result 
to any great extent. Bone chips at the margins are removed 
gently, but manipulation of the duct or mesh is to be con- 
demned. The cupola technique has the advantages of de- 
creasing the number of chips, although chips still fall into 
the vestibule in a few cases despite the use of careful tech- 
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nique. The microscope should be used by all otologists carry- 
ing out this procedure, so that loose chips may be removed 
from the fenestral rim without trauma to the membranous 
canal. 


CONCLUSION. 


An attempt has been made to analyze the successful cases. 
Fenestration surgery must be accepted as an operation which 
at the present time gives the highest percentage of success 
in ideal cases. The patient will hear as well or slightly 
better than he would with a hearing aid, and it is hoped by 
using this method that secondary cochlear degeneration, as a 
result of surgical interference, may be minimized by the con- 
tinual adherence to the prevention of chemical and mechan- 
ical trauma to the delicate inner ear cellular structures. The 
stapes operation has been adopted by the authors as a primary 
operation in most ideal cases with the agreement that the 
patient will undergo a fenestration procedure if possible, 
should the preliminary operation be unsuccessful. An effort 
has been made to present an honest appraisal of results ob- 
tained, using this technique. 
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INSTITUTO MEXICANO DE LA AUDICION 
Y EL LENGUAJE. 


The Mexican Institute of Hearing and Speech will offer an 
inter-American training course in Spanish for teachers of the 
deaf February 1 to December 31, 1958. Registration for the 
1958 course closes October 31, 1957. This course will be held 
annually and will be under the auspices of Dr. S. Richard 
Silverman of Central Institute for the Deaf, St. Louis, Mo. 

For further information write Professor Dr. Pedro Ber- 
ruecos Tellez, 141l-a Progress Street, Mexico 18, D.F. 











A NEW CONCEPT OF AUDITORY SCREENING.*+ 


Howarp P. House, M.D., 
and 
ARAM GLORIG, M.D., 


Los Angeles, Calif. 


The need for rapid auditory screening tests to measure the 
hearing of large numbers of persons is more urgent today 
than ever before. Conservation of hearing programs for 
school children, industrial personnel and the military have 
aroused an unprecedented interest in rapid methods of testing 
hearing. 


The two methods currently used to measure hearing are 
basically different; one gives a record of the auditory thresh- 
old; the other screens at fixed intensity levels and gives only 
pass or fail results. Either of these methods, as currently 
applied, is too time consuming to satisfy the requirements 
of rapid testing of large groups. The screening method, 
however, shows more promise of being adapted for rapid 
testing than does the threshold method. 


PRESENT METHODS OF SCREENING. 


Screening tests are performed to determine the presence 
of a possible hearing impairment or to detect a change in 
hearing status. These tests may be performed manually or 
automatically and may be given individually or in groups. 
They usually are made by setting the attenuator of a pure 
tone audiometer at the 15 or 20 db. level and recording a 
pass or fail response at each frequency. This method is known 
as the sweep check method of screening. 


The sweep-check test has become more or less standard 
throughout the country, particularly in school testing pro- 





*Read at the meeting of the Western Section American Laryngological, 
Rhinological and Otological Society, San Francisco, Calif., Jan. 21, 1957. 


+tFrom the Department of Otolaryngology, University of Southern Cali- 
fornia School of Medicine. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication April 29, 1957. 
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grams. For several reasons group methods of screening are 
not so commonly used as the sweep-check method. The most 
important of these reasons are: 


1. Group screening equipment is costly because it requires 
multiple sets of earphones. 


2. Finding a “quiet-room” large enough to test the required 
number of subjects is always difficult. 


8. Maintaining the flow of subjects in groups large enough 
to produce optimum efficiency of group screening is extreme- 
ly difficult in the military forces or in industry. 


Group techniques are impractical in industrial or military 
situations for the reasons listed above; yet the need for 
rapid testing of hearing of large numbers of persons in in- 
dustry and in the armed forces is urgent: some type of rapid, 
individual, pass-fail test must be provided to meet their 
requirements. 


THE DEVELOPMENT OF A NEW CONCEPT OF AUDITORY SCREENING. 


As large amounts of auditory data accumulated in our 
files it became apparent that the thresholds at 4000 c.p.s. 
were, in many records, higher than the thresholds at other 
frequencies. To check whether or not this was generally 
true, we analyzed some audiometric records drawn from the 
record files of industrial workers, of a general population 
study, and of office patients. An additional 1500 audiometric 
records of school children were also studied. A brief report 
of the results of these analyses is given below: 


AUDIOGRAM SAMPLE NO. 1. 


Eleven hundred and twenty-eight audiograms, selected at 
random from 11,000 records in Dr. House’s files, were clas- 
sified according to diagnosis; 16.6 per cent of these patients 
had presbycusis, and 34.1 per cent had otosclerosis. The re- 
maining 49.3 per cent included all other causes of hearing 
impairment, and was classified as “miscellaneous.” Analysis 
of these audiograms revealed: 1. 98.2 per cent of the cases 
that showed a 15 db. loss at 4000 c.p.s. in either ear had no 
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greater loss at any lower frequency; 2. 99.1 per cent of the 
cases that showed a 15 db. loss at either 4000 or 2000 c.p.s. 
had no larger loss at any other test frequency; therefore, if 
one tests with 4000 c.p.s. at a screening level of 15 db., only 
1.8 per cent of the cases will show a greater loss in any of 
the lower frequencies. If 2000 c.p.s. is included in the test, 
the percentage is reduced to 0.9 per cent. 


AUDIOGRAM SAMPLE NO. 2. 


Audiograms of 1,971 male aircraft employees were an- 
alyzed; 99.2 per cent of the audiograms showed no greater 
loss at any frequency below 4000 c.p.s. than the loss found at 
4000 c.p.s. 


AUDIOGRAM SAMPLE NO. 3. 


A similar study of the audiograms of 1,749 males who 
participated in the 1954 Wisconsin State Fair Hearing Sur- 
vey revealed that 97.4 per cent had no greater loss at any 
frequency below 4000 c.p.s. than the loss recorded at 4000 
¢.p.s. 


SCHOOL TEST SAMPLE. 


Through the cooperation of the Los Angeles Board of Ed- 
ucation, one of the Los Angeles City school audiologists 
screened 1,500 school children individually at 4000 ¢c.p.s. This 
single frequency test was followed by the sweep-check test 
regularly used in the Los Angeles school system. (This 
sweep-check tests each of five frequencies at the 15 db. level). 
All failures found by either the single tone test or the sweep- 
check technique were then tested individually by the usual 
threshold method. 


The results were that 93.7 per cent of the children passed 
the single frequency test and 94.9 per cent passed the sweep- 
check method. In this comparison the single frequency 
screening test was 99.5 per cent as accurate as the sweep- 
check test when given to the same children under similar 
conditions. 


As an extension of the study 500 of the 1,500 children 
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were screened at both 2000 and 4000 c.p.s. to determine 
whether a greater accuracy would result when two frequencies 
are used. No noticeable increase in accuracy resulted. It is 
felt, however, that if 2000 c.p.s. is included, fewer unnecessary 
referrals of school children will be made because of the in- 
significant “congenital dips” frequently found at 4000 c.p.s. 


These studies indicate that for appropriate groups one can 
quite accurately predict that losses at any standard test fre- 
quency below 4000 c.p.s. will not be more than the loss found 
at 4000 c.p.s.; therefore, it appears on the basis of these 
findings that single frequency screening at 4000 c.p.s. will 
accomplish essentially the same results as any presently 
used screening method. 


The study of 1,500 school children was made with an in- 
strument built by A. M. Brooks Company, of Los Angeles. 
This instrument known as the Oto-chek is a simple battery- 
powered transistorized screening audiometer. There are two 
basic models of the Oto-chek: a single frequency screener 
and a double frequency screener. The first is designed to 
test hearing at 4000 c.p.s., the other at 2000 and 4000 c.p.s. 
Either model may be obtained with single or double earphones, 
and with output levels of 15 and 30 db., or 20, 35, and 50 db. 
The frequencies and levels are fixed. The earphones are 
energized by means of push buttons labeled in db. of hearing 
loss according to the output level. When binaural earphones 
are used, the right or left earphone is selected by a rotating 
two position switch. The entire circuit is housed within a 
metal box measuring 54”x4”x2”. The Oto-chek is powered 
by a Mallory mercury cell type battery and energizes a 
dynamic type earphone. The earphone is coupled to the ear 
by a standard MX-41/AR type sponge rubber cushion. The 
entire instrument weighs betwen one-and-a-fourth and one- 
and-a-half pounds, depending upon whether there are one or 
two earphones (see Figs. 1, 2). 


ADVANTAGES OF SINGLE AND DOUBLE FREQUENCY 
SCREENING TESTS. 


Single and double frequency screening tests are well suited 
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to use in schools, industry, the armed forces, and in doctors’ 
offices. 


School Programs. 


For school testing programs the double frequency method 
offers many advantages: 


\ 





/ 


Fig. 1 Double frequency (2000 and 4000 c.p.s.) screening audiometer 
for school and office use. Available with double or single earphones 


1. Many more children can be tested in a given time by the 
same personnel. 


2. The fatigue and distraction normally encountered in 
testing young children is eliminated since each test requires 
but a few seconds. 


3. Sound-treated test areas are not necessary. Hearing the 
2000 or 4000 cycle tones at screening levels is not affected by 
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the usual ambient noise levels in quiet school rooms; ordinary 
classrooms can be used for this test. 


4. Specially trained audiological personnel are not essential 
to give this screening test. Highly trained school audiologists 
can, therefore, be released to devote more time to threshold 
testing of children who fail the screening test. 





Fig. 2. Single frequency (4000 c.p.s.) screening audiometer for in- 
dustrial use. Available with double or single earphones. 


Industrial Program. 


The single frequency screening test makes a practical pro- 
gram of follow-up tests available to industry for the first 
time. Instruments for making the follow-up tests can be 
placed at various points in the plant; in a quiet area near 
the time clock, for example. Here men can be tested quickly 
and accurately just before or just after punching their time 
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cards. This procedure makes it unnecessary for employees 
to travel to and from the medical department for follow-up 
tests, thus saving many minutes of work time for each 
employee. 


Military Program. 


Few, if any, inductees are now tested for hearing defects. 
When a man is inducted into military service he is medically 
examined on a production line basis: Each part of the exam- 
ination is made in less than a minute. Any current accurate 
hearing test takes considerably longer than one minute and 
would be a bottle-neck in the examination program. The 
single-frequency screening test is particularly suitable for 
use here and would introduce into the induction examination, 
also for the first time, an accurate auditory test. 


Doctors’ Offices. 


The double frequency Oto-chek provides a rapid, accurate 
and inexpensive means of detecting possible hearing impair- 
ment during routine physical examination performed by pedia- 
tricians, internists and general practitioners. 


In the interests of hearing conservation it has long been 
advocated that every patient who consults an otolaryngologist 
should, as a matter of routine, have a hearing test. For 
many reasons these routine tests have not proved to be 
practical in the past. Now, however, such tests are coming 
into general use. Some otolaryngologists have a double fre- 
quency Oto-chek on the wall of their treatment rooms. The 
nurse quickly checks the hearing after the patient is seated. 
If the patient hears 4000 c.p.s. at 15 db., it may be assumed 
that he or she has essentially normal hearing. If a patient 
fails to hear the test tone at a higher level, for example, 
35 db., a complete threshold audiogram can then be recom- 
mended. 


SUMMARY. 


The usual screening audiometry methods are not completely 
suitable for use in school, military, and industrial testing 
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programs, and the need for a new hearing test has been 
evident for some time. 


Investigations of large numbers of audiograms revealed 
that in approximately 99 per cent the hearing loss at 4000 
c.p.s. was at least as great as the loss at any lower frequency. 
Several studies were conducted to determine the generality 
of this finding. 


On the basis of the results of several studies we recommend 
that testing at 4000 c.p.s. be used as a screening test in schools, 
industry, the military forces, and in doctors’ offices. Such a 
screening method has none of the disadvantages of other 
methods and has many advantages. For example: 


1, Ordinary quiet rooms (offices, first aid rooms, etc.) 
may be used for testing. 


2. The test requires only a few seconds to complete; saving 
time and preventing fatigue. 


8. The intrument is inexpensive, light weight and very 
durable. 





AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY HOME STUDY COURSES. 


The 1957-1958 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, which are of- 
fered at the American Academy of Ophthalmology and Oto- 
laryngology, will begin September 1 and continue for a period 
of ten months. Detailed information and application forms 
can be secured from Dr. William L. Benedict, executive 
secretary-treasurer of the Academy, 15 Second Street S. W., 
Rochester, Minn. Registrations should be completed before 
August 15. 

















DIFFERENTIATION OF INTRACRANIAL AND 
PERIPHERAL VESTIBULAR LESIONS.* 


WALTER H. JOHNSON, Ph.D., 
(By Invitation) 
and 
J. BRYDON SMITH, M.D., 


Toronto, Canada. 


INTRODUCTION. 


A difficult decision which frequently confronts the otologist 
is to establish whether the lesion is localized in the peripheral 
end-organ or has an intracranial origin. Although it is often 
considered unwise to decide on a central lesion when synip- 
toms referable to the VIIIth Cranial Nerve are the only ones 
which can be identified; nevertheless it has been established 
that this does occur. For example, Hallpike and associates' 
have identified tumors of the posterior part of the temporal 
lobe by certain characteristics of response to caloric stimu- 
lation of the semicircular canals, by a test which they have 
termed “Directional Preponderance,” and occurring toward 
the involved side. Nevertheless, close cooperation with the 
roentgenologist, and especially the neurologist, is always es- 
sential. It is the object of this presentation to describe the 
studies which are currently in progress in this regard at the 
Vestibular Research Clinic at St. Michael’s Hospital, and 
developed with the cooperation of the Department of Otolaryn- 
gology of the University of Toronto. 


It might be pointed out that the procedures which we have 
adopted are the result of having visited such specialized 
clinics as those at the University of Utrecht in Holland, King’s 
College Hospital, and the National Hospital for Mental Dis- 
ease at Queen’s Square in London, and also those of many of 
our colleagues in the United States, who have made such ex- 
cellent contributions in the diagnosis and treatment of vestib- 





*Presented at the meeting of the Eastern Section of the American Laryn- 
fological, Rhinological and Otological Society, Inc., Toronto, Can., Feb. 1, 
1957. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication April 23 1957. 
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ST. MICHAEL'S HOSPITAL 
Ear, Nose and Throat Clinic 


History No. 








Date 
Vestibular Function Tests 
Name: Address: 
Service: Age: MF. 


History of Present Illness (Relevant Data) 


1. Hearing Tests: 





250 500 1000 2000 4000 8000 CPS 
a) Audiogram: Indicate loss Re — —— —— —— —— ————— 


L. 
b) Recruitement: 


2. Spontaneous Reactions: 
Drift Reaction: 
Past-Pointing: 
Adiadochokinesis: 
Nystagmus: a) Head upright 
b) Head hanging 
Walking (eyes closed) 
Falling: Romberg Sign 
Effect of Head Position: 








3. Tilt Test: 


4. Electric Tests: 





Re 
(a) Falling Test: L,. (>) Chronaximeter Test: ¥- 


5 


Caloric Tests: Left Right 
P-P Nyst. Nausea Falling P-P Nyst. Nausea Falling 








a) Dundas-Grant: 


b) Ice Water: 


Fig. 1 Front 


ular disease. After having examined approximately 600 
patients referred because of complaints of dizziness, it is 
fully appreciated that much remains to be learned, and that 
the need for investigation of labyrinthine disorders merits 
attention, a fact which is so thoroughly appreciated by Dr. 
Sullivan that he has done much to pioneer progress in this 
field, as in other aspects of otology. 
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c) Tap Water: Time from beginning of irrigation 


ec Rp tt tt 
30% L 























1 
RLJ = ae | 4 
44% Lil + + a. ze ie 2 +—+-—+ 3 
ad) Simultaneous Bilateral Irrigation: 
6. Turning Tests: NORMAL RESPONSES Remarks 
a) Rotating Chair Yes ( ) Wo ( ) 
b) Rotating Stretcher Yes ( ) Wo ( ) 
7. Other Cranial Nerves: 
I VII 
II Ix 
III, Iv, VI x 
v xI 
xII 
&. Other Tests (Fistula test etc.): 
9. Oculokinectic nystagmus Test: 
Summary and Impression: 
Fig. 1. (Back) History and examination sheets which are placed on 


patients hospital chart (or mailed to referring physician). 


PROCEDURE AND DISCUSSION. 
A. History. 


In order to insure uniformity of procedure we have estab- 
lished charts as shown in Fig. 1. As indicated, sufficient 
space for a careful history is included. Since the patients 
referred to this clinic complain of dizziness, unsteadiness, 
apparent displacement of surrounding objects out of their 
normal spatial relationships, etc., an accurate description of 
such symptoms is first obtained. An attempt is thus made 
to determine whether during the attacks the patient exper- 
iences actual rotation, either of himself or of surrounding 
objects, and whether such attacks are associated with any 
symptoms referable to the cochlea; such positive findings 
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point to a peripheral origin. It should be borne in mind that 
cardiovascular syncope may often be described by the patient 
as dizziness, and if the ensuing attacks are accompanied by 
unconsciousness, blurring or double vision, then the symptoms 
are indicative of central origin. Evidence of auditory re- 
cruitment may be obtained when taking the history, since 
distortion of sounds (e.g. radio music) may be the result of 
appearing unpleasantly loud in the involved ear, and is taken 
as evidence of pheripheral origin. Anything immediately 
preceding or accompanying the attacks of vertigo are care- 
fully noted, since the patient may report vertigo when lying 
in bed with the head in a specific position. If such is the case, 
the patient should be questioned as to the duration of the 
attacks, since if these are brief, the findings are indicative of 
peripheral origin. 


The presence of headaches may or may not be of differenti- 
ating value, although localized headaches may indicate a 
central origin, while diffuse sensation of fullness of the head 
often in the temporal region can be suggestive of end-organ 
lesion. History of head injury is recorded, and it should 
be borne in mind that fracture through the base of the skull 
may well involve the petrous portion of the temporal bone 
with consequent trauma of the membranous labyrinth or 
hemorrhage into the vestibule. 


A recent report involving controlled experiments with ani- 
mals in this regard established that blows on the frontal 
region are capable of causing definite lesions of the lateral 
vestibular nuclei in the brain stem, as determined by direct 
evidence from histologic sections.? 


A record is made of any infections reasonably associated 
with the time of onset of vertigo, since in the case of upper 
respiratory infection the sudden onset of vertigo without 
cochlear involvement is indicative of vestibular neuronitis, 
whereas cerebral meningitis may result in destruction of the 
central vestibular nuclei. 


Toxic conditions affecting the end-organ should be looked 
for by questioning the patient for evidence of gall-bladder 
disease, allergy, etc. 
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B. Spontaneous Manifestations. 


Ability to maintain balance when standing still or walking 
with the eyes closed is a valuable test. If falling does occur 
in a direction which depends upon the position of the head 
it is indicative of peripheral origin. If the examination hap- 
pens to be made during an attack of spontaneous nystagmus 
and the falling occurs in the direction of the slow component 
it indicates a peripheral lesion, while if in the direction of the 
fast component it is suggestive of a central lesion. 


Since cerebellar lesions may be confused with peripheral 
vestibular lesions, muscle coordination tests, such as adio- 
dochokinesis, nose-touching, etc., are essential. The “tilt test” 
of Tait and McNally’ has been utilized also in differentiation 
of cerebellar and labyrinthine ataxia, since lack of ability to 
maintain equilibrium in response to slow tilt is indicative of 
labyrinthine origin. 


In examining for spontaneous nystagmus we follow the 
procedure as advocated by Cawthorne and Hallpike,* especially 
in regard to positional nystagmus. A modification of Fren- 
zle’s goggles is used at this time in order to facilitate 
detection of fine nystagmoid movements.’ Movements of the 
two eyes are compared, since dissociation of the nystagmus 
indicates a central origin. The characteristics of any nystag- 
mus should be noted (direction, amplitude and duration). 
Thus for example, spontaneous vertical nystagmus is in- 
dicative of a central lesion involving that part of the brain 
stem lying between the pons and the corpora quadrigemina. 
In this regard, it has been claimed* that temporal lobe ab- 
scess instigates vertical nystagmus when rupture occurs into 
the ventricle. 


The direction of the nystagmus is determined, since in 
peripheral lesions this may change depending upon the course 
or the duration of the lesion. In central vestibular lesions, 
however, the quick phase of the nystagmus is usually towards 
the side involved. 


Another important factor recorded at this stage is a deter- 
mination of whether the spontaneous nystagmus is accom- 
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panied by subjective sensations of false movement and auto- 
nomic disturbances such as nausea, vomiting, etc. If such 
symptoms do not occur when the nystagmus is present, 
regardless of the direction in which the patient looks, it may 
be considered indicative of a central lesion; furthermore 
qualitative changes are indicative of a central lesion. 


Full details as to procedure recommended for a determina- 
tion of the presence of positional nystagmus has recently 
been well described by Hallpike.t Details of the test will not 
be repeated here other than to point out that we have found 
it to be present in many of our cases and consider it a valu- 
able test for differentiation between central and peripheral 
vestibular lesions. If the nystagmus is fatiguable and of 
short duration, it is indicative of a peripheral lesion of the 
utricle (benign paroxysmal positional nystagmus), whereas 
if the reverse conditions hold true it is indicative of a central 
lesion. 


‘C. Hearing Tests. 


Routine audiograms are always carried out prior to any 
caloric or rotational stimulation which might interfere with 
the acuity of the test. If recruitment is present it is indicative 
of end-organ vestibular disease when associated with vertigo. 
In vestibular neuronitis recruitment is conspicuous by its 
absence. As to procedure, the loudness balance test, as ad- 
vocated by Fowler and modified by others is used. The sig- 
nificance of a cochlear fatigue test to determine recruitment 
is underway at the present time. 


D. Caloric Tests. 


We have used various types of caloric stimulation as ad- 
vocated by many authors, and use the procedure described 
recently by Hallpike (1956). Failure to produce a response 
by mild stimulation is followed by the application of water at 
20°C. or eventually ice water if necessary. Since vestibular 
recruitment has been found to exist,’ failure to produce a re- 
sponse by one application of ice water is followed by another, 
and if necessary three attempts are made. If these are 
ineffective, continuously flowing ice water or cold air, using 
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the Dundas-Grant tube is applied. Perhaps the most sig- 
nificant contribution of the procedure advocated by Fitzgerald, 
Hallpike and Cawthorne has been the introduction of the 
term “Directional preponderance,” whereby a more vigorous 
response occurs in one direction regardless of whether hot 
or cold water is used. Directional preponderance has been 
found by these authors to be directed towards the involved 
side in tumors of the posterior part of the temporal lobe. 
Contralateral preponderance, however, has been reported 
toward the opposite side in brain stem involvement. 


The nature of the responses are noted, since qualitative 
changes are likely to indicate peripheral lesions of the vestfb- 
ular system. 


| | aane 


| Be bE 


ii « | 








Fig. 2. Electronic recordings of nystagmus following rotation. 


We now have evidence that the characteristics of the slow 
component of nystagmus are extremely significant in dif- 
ferentiating between central and peripheral lesions. In order 
to make such recordings, special equipment is required which 
necessitates considerable skill in operation. The significance 


of such findings (see Fig. 2) will be presented at another 
time. 


Simultaneous bilateral calorization is advocated when uni- 
lateral stimulation shows equal left and right-sided sensitiv- 
ity. This test can be of value* in the differentiation between 
infra- and supratentorial tumors. Nystagmus of second or 
third degree must be produced before the result is considered 
positive, in which case a posterior fossa lesion is indicated. 
Forward and backward subjective sensations of directional 
movement are claimed by Fischer and Waudack’ to indicate a 
lesion of the red nucleus. 
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E. Electrical Stimulation. 


Probably the best known vestibular test by this means is 
the “Galvanic reaction,” whereby a weak electric current 
causes falling when passed between the manubrium of the ster- 
num and the external auditory meatus (or mastoid process). 
It is useful in determining the integrity of the vestibular re- 
flex arc. Thus, lack of response to caloric stimulation but 
with a definite response to electrical stimulation indicates 
that the central vestibular nuclei are intact. This is a reason- 
able result, since degeneration may proceed centrally from 
the end-organ as far as the first neuron in the internal 
meatus. Simultaneous bilateral galvanic stimulation may 
also be used to show differences in excitability of the reflex 
arc on either side. 


A relatively recent development has been the measurement 
of the excitability of the VIIIth cranial nerve in quantitative 
terms by a determination of its chronazxie (time in milli- 
seconds for current to flow in order to excite). Bourguignon 
has found that the VIIIth cranial nerve lends itself particu- 
larly well to such a determination, and has the longest chro- 
naxie of any nerve (10 mm. secs.). This value is reported 
to remain normal in central diseases while noticeable changes 
occur in peripheral vestibular lesions. Rius and Ferrero 
report that chronaxie measurements can determine degenera- 
tions of the second and third neurones with intact first vestib- 
ular neuron. The significance of this procedure is under 
investigation at our clinic. 


F. Ocular Nystagmus. 


Another test used in the differentiation of central and 
peripheral lesions consists of inducing optokinetic nystagmus 
with a rotating drum. A normal response consists of ocular 
nystagmus in the opposite direction to that of the rotating 
disc. A reversal of this response indicates ocular or central 
origin. 


G. Rotation. 


Since it has been established that Ewald’s Law does not 
apply to the human” rotation tests, even though more physio- 
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logical than caloric tests, have become less common than 
formerly as a clinical test procedure; however, it still has 
its diagnostic value. In our clinic we are currently con- 
cerned with a research program designed to determine the 
nature of the induced nystagmus resulting from applying 
so-called “precessional accelerations”. In this the body is 
rotated in the supine position and any superimposed head 
movement (e.g. rotating the head on the occiput) induces a 
marked nystagmus the characteristics of which, when recorded 
by sensitive electronic recorders, provide a study of the slow 
components of the eye movements. Details of these findings 
will be presented at another time. 


CONCLUSION. 


In conclusion, the authors emphasize that a close association 
between the neurologist and the otologist often constitutes 
a valuable relationship in attempts to differentiate between 
central and peripheral vestibular disorders. Although the 
otologist often hesitates to pin-point an intracranial lesion on 
the basis of vestibular findings alone, he often may render 
valuable aid in this regard and sometimes furnishes the only 
concrete findings. With further research it is hoped that new 
aids will be forthcoming which will enable still more speci- 
ficity in this task. 
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SEVENTH INTERNATIONAL CANCER CONGRESS— 
LONDON, ENGLAND. 


The Seventh International Cancer Congress will be held 
in London, England, July 6-12, 1958, under the Presidency 
of Sir Stanford Cade. Congress headquarters will be The 
Royal Festival Hall. This Congress is sponsored by the In- 
ternational Union Against Cancer. 


There will be two main sessions of the Congress: A. Ex- 
perimental; B. Clinical and Cancer Control. Special em- 
phasis will be placed on hormones and cancer, chemotherapy, 
carcinogenesis and cancer of the lung. 


Papers will be considered only if submitted with an 
accompanying abstract (not over 200 words) before Octo- 
ber, 1957, and if dealing with new and unpublished work. 


The registration fee for the Congress will be £10 (ten 
pounds) or $30, and the latest date for registration without 
late fee will be January 1, 1958. 


Registration forms and a preliminary program will be 
available early in 1957 on application to The Secretary 
General, Seventh International Cancer Congress, 45 Lin- 
coln’s Inn Fields, London, W. C. 2, England. 

















CARCINOMA OF THE EPIGLOTTIS.* 


JULIUS W. MCCALL, M.D., 
CLAY W. WHITAKER, M.D., 
(By Invitation), 
and 
FARID K. KARAM, M.D., 
(By Invitation), 


Cleveland, O. 


Cancer of the epiglottis has, in our opinion, been a very 
difficult problem. The prognosis of this disease is much 
worse than that of carcinoma limited to the vocal cords. A 
review of the literature shows a wide variation in the surgical 
management of this condition; thus, it appears timely that 
we present this topic for discussion. 


From our experience, we believe that the solution of this 
problem lies in the more general use of radical surgery, as 
opposed to limited procedures, such as epiglottectomy or 
simple laryngectomy. 


As a key to the understanding of the problem of the man- 
agement of carcinoma of the epiglottis we shall review the 
pattern of lymphatic drainage. 


In contrast to the poor lymphatic drainage of the intrinsic 
larynx and vocal cords, the epiglottis is supplied with a rich 
and intricate lymphatic system. 


The lymphatics from the upper part of the larynx and 
from the epiglottis drain by way of the supraglottic collect- 
ing trunks, three to six in number, which pierce the thyro- 
hyoid membrane, and in turn drain into the various nodes 
of the internal jugular chain. The orifice in the thyrohyoid 
membrane, through which the supraglottic collecting trunks 
pass, also permits passage of the superior laryngeal blood 


*Read at the meeting of the Middle Section, American aqznategions, 
Rhinological and Otological Society, Cleveland, O., Jan. $9, 195 

Editor's Note: This manuscript poostees by The kaentiaeecmne Office and 
accepted for publication March 20, 195 
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Fig. 1. Showing tymphatic drainage of larynx and epiglottis. 


vessels, the lymphatics being in general anterior to the blood 
vessels. The collecting trunks usually unite to form three or 
four larger trunks. At the lateral border of the thyrohyoid 
muscle the collecting trunks diverge, some passing upward 
along the greater cornu of the hyoid bone to terminate in a 
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Fig. 2 Lateral view of neck showing lymphatic drainage of larynx 


subdigastric node; others pass more transversely to end in 
nodes in front of or lateral to the internal jugular vein. 


The lymphatic drainage of the muscles ana cartilages of 
the larynx is unknown. The drainage of the mucosa is divid- 
ed into two regions, supraglottic and infraglottic. Infraglot- 
tic drainage has three main trunks, one anterior and two 
posteriolateral. The anterior trunk has from three to six 
small channels that pierce the cricothyroid membrane at var- 
ious points, generally following the blood vessels. These 
drain into lymph nodes—pretracheal, cricothyroid, and an- 
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Fig. 3. Well differentiated squamous cell carcinoma occupying almost 
the entire laryngeal surface of the epiglottis and extending to the false 
vocal cords. The patient survived one year after laryngectomy and epi- 
glottidectomy. 








terior jugular—which drain ultimately to the deep internal 
jugular chain. The post-lateral trunks, three to six in num- 
ber, pierce the tracheocricoid membrane and drain into the 
highest nodes of the recurrent nerve chain of the anterior 
deep nodes. 


Rouviere' states that lymphatic drainage to the opposite 
side of the lesion is extremely rare, but possible. Reed,’ re- 
porting on 36 cases of cancer of the larynx found ten per cent 
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Fig. 4. Poorly differentiated squamous cell carcinoma with cervical 
node involvement. The patient had laryngectomy and left neck dissection. 
He survived seven months after surgery. 


metastasized to the opposite side of the lesion, and six per 
cent metastasized to both sides. 


Metastases to glands in the submental area are frequently 
seen, postoperatively, in patients with carcinoma of the epi- 
glottis. When this occurs it is difficult for the laryngologist to 
determine whether the swelling is due to extension of the 
lesion or reaction to post-operative therapy. Mr. Normand 
Hoerr,® Professor of Anatomy of Western Reserve University, 
believes that retrograde drainage through the subdigastric 
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Fig. 5. Moderately well differentiated squamous cell carcinoma, 
of epiglottis with extension to false cords. The patient is alive without 


evidence of recurrence three-and-a-half years after laryngectomy anc 
left radical neck dissection. 


base 


and submaxillary lymph nodes may explain these metastases 
(see Fig. 2). 


We shall illustrate with 42 cases of primary carcinoma of 
the epiglottis treated at St. Luke’s Hospital, Cleveland, in 
the ten-year period 1945 to 1955. For obvious reasons the 
group is divided into two five-year periods, in each of which 
there were 21 cases. The youngest patient of either group 
was 31 and the oldest 73, the average age being 57. There 
was one female in the entire group. 


Table I shows the 21 patients treated from 1945 to 1950. 
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TABLE I—FIRST FIVE-YEAR GROUP—1945-1950 





Number Five-Year 





Treatment as of Cases Survival 
Laryngectomy only ee ielsbeunsenidiiaes 13 3 
Laryngectomy, later Neck Dissection = as =e 7 0 
Laryngectomy with Neck Dissection ........ Le se 3 
Arbuckle Procedure .... ES SPR veknnan ; 1 0 
Total a a 21 6 


20 patients had post- -operative x. ray. 
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Fig. 6. Moderately well differentiated squamous cell carcinoma of tip 
of epiglottis with invoivement of lingual surface There were palpable 
nodes on the right side of the neck. Laryngectomy and right neck dis- 
section were followed by left neck dissection one year later. He died after 
19 months. 


There were 13 with simple laryngectomy and removal of the 
epiglottis, of which only three survived five years. Two 
others with laryngectomy, followed by later neck dissection, 
and one having an Arbuckle procedure, did not live five years. 
Of the five patients having combined laryngectomy and radical 
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Fig. 7. Moderately well differentiated squamous cell carcinoma of tip 
of epiglottis with cervical node involvement. This patient had laryn- 
gectomy and right neck dissection and is still alive without evidence of 
recurrence after eight-year follow-up. 


neck dissection, three survived at least five years. In this 


group of patients all but one had X-ray therapy following 
surgery. 


The use of follow-up X-ray therapy has been the general 
rule in our management of these cases. We feel that the 
poor prognosis given patients with this disease justifies this 
practice. 


It is notable that of the 15 patients who had the simple 
laryngectomy, only three survived five years, although an 
equal number survived in the group of five having simultan- 
eous radical neck dissection. Int is interesting also that of the 
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two patients who had laryngectomy and epiglottectomy, fol- 
lowed later by the radical neck dissection, neither survived 
five years. 


In this group of 21 patients, ten survived at least two years. 
There were five more of whom the survival was unknown 
because of lack of follow-up observation. 


TABLE Ii—SECOND FIVE-YEAR GROUP—1950-1955. 


Present Status 











Treatment — Ts No. of Cases Living Dead 
Laryngectomy only seilieiiiousiasteninn nntintinn 1 3 
Laryngectomy, later Neck Dissection . 1 0 1 
Laryngectomy with Neck Dissection 15 8 7 
Palliative Tracheotomy ...................... , natalie le 0 0 
Total . diptamnbhihinkeséchideesauadiiibida 21 9 12 


15 patients had post-operative X-ray therapy. 


Table II shows the 21 patients treated for carcinoma of the 
epiglottis in the period 1950 to 1955. 


In this group there were four patients who had total laryn- 
gectomy, but only one of whom is living after three years. 
The one patient who had a laryngectomy and a later radical 
neck dissection survived three years after the laryngectomy. 


There were 15 patients who had combined total laryngec- 
tomy and unilateral radical neck dissection, and eight of these 
are still living. Of the eight, two were done three years ago. 
In none of these patients was a simultaneous bilateral neck 
dissection done; however, three subsequently had the other 
side of the neck dissected. One patient in this group was, 
in the opinion of the laryngologist, inoperable, and he re- 
ceived a palliative tracheotomy. The most significant ob- 
servation to be made from this group is the marked trend 
from total laryngectomy to combined total laryngectomy and 
radical neck dissection. 


Fifteen of the group received X-ray therapy, 14 being 
from those who had laryngectomy with radical neck dissection 
and one who had a subsequent neck dissection. One other 
patient who had the combined procedure received X-ray 
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treatment prior to surgery. Only two of the living patients 
did not have X-ray therapy. 


In this second group there are four patients living two 
years after surgery. Ten of the group were operated on 
within the last two years. 


TABLE III—OCCURRENCE OF SYMPTOMS OF CARCINOMA. 





No. of Cases 





STINT... cisasitusicpneeiesibboshteeeadiedeianiehansaittiaaieiilenhanielontesenianealalassiielackesciasliaaamaibseaiabiaadiiel 25 
Dysphagia “a icuhiadieieieinaiaei tele aieespieniindiniaanibtdicies Sacsnierhuieshiladieiaaadeiamoatianatandna 19 
BO a ee ieeinihedaisemniaies we 12 
ee Seema NE ceeiduslasinteneakaneniesiaiaiaiiaiiniaien sainienniaapil 3 
TEER SEI ie eee ere ee ME ST ee ee ee 2 
I leche siapeeclceeieshachinidestsamatedingeiamvenamtthiaa edition std 5 





Table III is a listing of the symptoms these patients pre- 
sented. One must remember that the hoarseness of carci- 
noma of the epiglottis is a thickness of the voice, rather than 
true hoarseness as is heard in vocal cord lesions. 


TABLE IV—LOCATION OF LESIONS. 





IIIS CN a elisicesessenhdeeieibitniat dnnlobeobiemndeseliniasGNnmisibadie 
ES. CEPUIDNOIEPOPPRTTID «sn ceissiccnesaiienetelinntaciintecbingldilsiliansnsaitiaenloneadeibaaieneninian —— 
Base ieasussanasiecpiichleehesleiepbaclcideeheaeteiocaliladhicieadcdetalbanainadhadete ipandipllhgihiintdasintitiednineaiaintiaiiagensianmanhbdl 32 
eel senildeltioaied 2 
EIEN TUPI =. 5s inashrhcnicltecirciepseebeteneitessnecininetcipsceatb teebininoaenstesomnptiaseeialiaediaedsdieagenntliednertaaiinds 9 





Table IV lists the locations of the lesions. There were only 
three patients in whom the lesion was on the pharyngeal 
surface of the epiglottis. The other 39 patients had lesions 
arising on the laryngeal surface. 


In our experience lesions of the tip of the epiglottis give 
few early symptoms. The two patients in our series were 
very far advanced when they were first seen. 


Most of the lesions were located at the base of the epiglottis 
and were frequently associated with a lesion of the aryepi- 
glottic fold. 


Table V shows those patients who had palpable lymph 
nodes in the neck, and those who had positive nodes when the 
surgical specimen was examined pathologically. 


Table VI shows the histopathological types of carcinomas 
encountered in our study. In the period 1945 to 1950, from 
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TABLE V—LYMPH NODE INVOLVEMENT. 











pee ee i es a ________ Number __ Living 
Palpable Nodes e , saieeaieal sabi 14 4 
Positive Nodes on Pathological Examination ; oe) 4 





TABLE VI—HISTOPATHOLOGICAL TYPES OF LESIONS. 





Squamous cell—Well-Differentiated ms 11 
Moderately Well-Differentiated 20 
Poorly Differentiated . a 10 

Adenocarcinoma os 1 

Total aaa eT 42 


which there were five patients who survived five years, one 
was well differentiated, three were moderately well differ- 
entiated, and one was poorly differentiated. Apparently the 
identification of the histopathological type of carcinoma is 
of little value in determining the prognosis. 


We feel that the location of the lesion in carcinoma of the 
epiglottis is of more value in determining the prognosis than 
is the histopathological type of the carcinoma. One notable 
exception in our experience was the one patient who had a 
poorly differentiated adenocarcinoma of the left aryepiglottic 
fold. The patient’s initial complaint was a swelling in the 
supraclavicular area, and despite radical surgery and X-ray 
therapy, this patient died five months after surgery with 
metastases to his brain, lungs, liver and spine. 


It is evident that carcinoma of the epiglottis is a treacher- 
ous disease, and that the treatment could be considerably 
improved. We do not cure cancer by surgery, we remove it; 
so the removal must be thorough and complete. We are op- 
posed to the simple removal of the epiglottis as a method of 
treatment. The rich lymphatic system affected, and the 
frequency with which patients have regional lymph node in- 
volvement, makes it strongly advisable to perform simultan- 
eous radical neck dissections. This is the same opinion 
expressed by McCall and Fisher* in 1952, regarding extrinsic 
carcinomas of the larynx. 


One difficult question is the course of action for those 
patients who have mid-line lesions. We believe that such 
lesions should be treated with total laryngectomy and uni- 
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lateral neck dissection, followed later by dissection of the other 
side of the neck. We have had poor results with bilateral 
neck dissection and ligation of both internal jugular veins, 
the patients frequently developing severe cerebral edema, 
sometimes leading to death. We, therefore, prefer to avoid 
simultaneous ligation of both internal jugular veins in pa- 
tients of this age group. Facial and cerebral edema is severe. 
Two patients in this group had severe cerebral edema follow- 
ing ligation of one internal jugular vein. One patient was 
comatose for 72 hours, with complete paralysis of the op- 
posite arm and leg. This patient survived nine years after 
surgery. 

In the technique of neck dissection, if the internal jugular 
vein is ligated high in the neck and early in the operation, 
ballooning of the vein is avoided. It also prevents venous 
congestion and loss of blood from dilated veins. 


As we have indicated by our discussion and the illustra- 
tive figures, we have come to the conclusion that the treat- 
ment for carcinoma of the epiglottis, with or without palpable 
lymph nodes, should include combined laryngectomy, epi- 
glottectomy, and radical neck dissection. 


The diagnosis of carcinoma of the epiglottis can sometimes 
be difficult. As we have pointed out, 16 patients out of this 
group of 42 already had cervical node involvement when first 
seen at St. Luke’s Hospital. 


We illustrate some of the types and locations of this carci- 
noma by the accompanying photographs of the gross surgical 
specimens from five of our patients. 


We thank the other members of the Department of Laryn- 
gology for permission to use their material in compiling the 
statistics. 
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SURGICAL MANAGEMENT OF CONGENITAL ATRESIA 
OF THE EAR.* 


KENNETH MCASKILE, M.D., 


Toronto, Canada. 


The term “congenital atresia” is used by Altmann (1949) 
to designate a group of unilateral or bilateral malformations 
of the external and middle ear, and in some instances of the 
inner ear. The surgical correction of congenital atresia has 
interested otologists and plastic surgeons for many years. 
The plastic surgeon’s main interest was obtaining some 
semblance of an external ear in cases of marked deformity 
or absence of the auricle. Very little attention was paid to 
the formation of an adequate external canal or the improve- 
ment in the hearing loss. The reverse is true today. Plastic 
surgery for reconstruction of an external ear has not proven 
satisfactory in the majority of cases and has been surpassed 
by an auricle prothesis of plastic material. 


EMBRYOLOGY. 


In order to understand the problems encountered in the 
management of congenital atresia, it is necessary to have a 
clear idea of the embryologic development of the ear. De- 
tailed descriptions can be found in articles by Fraser (1931), 
Richards (1933), and Altmann (1949), or in texts by Arey 
and Hamilton, Boyd, and Mossman. 


Complete absence of the external auditory meatus is the 
most frequent finding in congenital atresia. In some cases it 
may consist of a shallow funnel-shaped blind depression. The 
pinna may be absent, microtic or normal. The malleus and 
incus may be deformed or normal. The stapes may be nor- 
mal, abnormal or absent. In some instances the external 
meatus may be patent with a well formed tympanic mem- 





*Read at the meeting of the Eastern Section, American Laryngological, 
Rhinological and Otological Society, Inc., Toronto, Can., Jan. 31, 1957. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication April 23, 1957. 


691 








692 MC ASKILE: CONGENITAL ATRESIA OF EAR. 


brane, with the abnormality being caused by deformity or 
fixation of the ossicles. 


Since the inner ear differs widely in its phylogenetic history 
and in its origin from the middle and external ear, there is a 
marked tendency for anomalies of the inner ear to be in- 
dependent of anomalies of the middle and external ear. 


The cause of congenital atresia of the ear is not known. 
Altmann states that congenital atresia of the ear need not 
necessarily and invariably be the result of genetic changes; 
there are good reasons for assuming that in certain instances 
metabolic disturbances during early pregnancy may produce 
the same type of malformation even in the combination with 
other seemingly unrelated anomalies. 


The literature shows congenital atresia to be more un- 
ilateral than bilateral, with the right ear being involved in a 
greater number of cases. The incidence has been reported 
by Holmes (1949) as being once in 20,000 births; at St. 
Michael’s Hospital, Toronto, in approximately 30,000 births 
in the last 10 years, eight cases have been recorded at birth. 
As the ear examinations done in the nursery are of a super- 
ficial nature it is logical to expect the incidence is somewhat 
higher than reported. 


SELECTION OF CASES FOR SURGERY. 


The majority of cases of unilateral congenital atresia with 
associated microtia seek advice primarily from a cosmetic 
point of view. With normal hearing in the opposite ear very 
little attention is focused on the hearing problem. As a gen- 
eral rule these patients are not considered as suitable cases 
for surgery, because adequate hearing is obtained from the 
normal ear and the risk of operating on a congenital anomaly 
is too great. As with any type of surgery, what is to be 
gained by the operation must be carefully weighed against 
the risk involved. Unless the hearing in the operated ear 
can be improved to the level of the hearing in the normal 
ear, which is unlikely, very little is to be gained. The risks 
in such an operation are damage to the facial nerve in an 
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anomalous course, and the possibility of creating a chronic 
discharging ear. 


There are certain unilateral cases, however, with good in- 
dications for surgery. If there is partial development of the 
external canal which is very narrow and extends medially 
to a depth of 1 or 2 cm., recurrent infections and furunculosis 
are prone to develop. In two of our cases, one unilateral and 
one bilateral, painful recurring discharge was the main reason 
for seeking treatment, and in both cases relief was obtained 
following surgery. 


Evidence of good cochlear function is necessary before at- 
tempting surgical correction. In bilateral atresia the child’s 
ability to speak indicates the presence of some hearing. By 
the age of four the cochlear function can be tested with rea- 
sonable accuracy. Before proceeding with any surgery to 
improve the hearing, in congenital atresia, it is important to 
advise the parents or the patient that due to the variety of 
anomalies that may be found at operation a second operation 
may be required before there is any improvement in the 
hearing. 


SURGICAL TECHNIQUE. 


Due to the anatomical variations which are encountered in 
congenital atresia, from the inital incision until the completion 
of the operation no set procedure can be followed. As Day 
pointed out in radical mastoid surgery, “The operation must 
be made to fit the patient and not the patient to fit the opera- 
iton.” This applies even more so in surgery for congenital 
atresia. 


To date there has been considerable controversy regarding 
the proper methods of improving and maintaining hearing 
in congenital atresia. The following are the main controver- 
sial points: 


1. Should the middle ear be opened up sufficiently to allow 
a skin graft to be placed in contact with the head of the stapes, 
or should the middle ear be opened up as little as possible 
and the skin graft tented over the middle ear in an effort to 
prevent scarring around the footplate of the stapes? 
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2. When the ossicles are found to be normal and movable, 
should the incus and malleus be removed? 


3. If following the removal of the deformed incus and mal- 
leus the stapes is still found to be immobile, should a fenes- 
tration be done immediately or should the cavity be allowed 
to heal and a second stage fenestration performed? 


No one surgical procedure is suitable for all cases. In our 
experience the best results are obtained by removing the incus 
and malleus, even though they are mobile, and placing a 
skin graft in contact with the mobile stapes. If the stapes is 
fixed, the horizintal canal should be prepared for fenestra- 
tion, which is done at a second operation. 


To obtain a dry post-operative cavity and a patent meatus, 
all the raw bone and soft tissue areas must be covered with 
skin, either as a skin flap or a skin graft. A single piece of 
skin may be shaped to cover the entire cavity and the meatus, 
or several smaller pieces may be used. The chances of get- 
ting a primary take are better if a Thiersch graft is used 
rather than a full thickness graft. The skin margins of the 
original endaural incision are sutured to the periosteum to 
invert them and to obliterate any dead space under the 
margins. The skin graft is placed in contact with these in- 
verted margins and held in position with paraffin mesh packs 
which are impregnated with neomycin ointment. This pack- 
ing is left in place as long as possible, which may be for 
three or four weeks. Using this method we have not found 
it necessary to use any type of mould to prevent post-operative 
stenosis of the meatus. 


SUMMARY, 


1. The term congenital atresia designates a group of mal- 
formations of the external, middle and sometimes internal ear. 


2. Unilateral cases should be operated on only for specific 
reasons, and the operation can usually be delayed until full 
co-operation can be obtained from the patient. The optimum 
age for surgery in bilateral cases is four years. Evidence 
of good cochlear function is necessary before surgical cor- 
rection. 

















SCLEROMA. 


Observations on Seven Cases in One Family for 10 Years 
and Another Case Which Developed Intracranial 
Complications After Five Years. 


H. JAMES HARA, M.D.,*+ 
Los Angeles, Calif. 


We live in a remarkable age. Dreams of yesterday become 
realities of today. What the future has in store for mankind 
no one can predict. Diseases that were once thought to be 
incurable are now within the possibility of permanent eradica- 
tion, thanks to the introduction and achievement of modern 
chemotherapeutic agencies. Infectious diseases that claimed 
such a high toll and caused permanent disability and dis- 
figurement are well-nigh within control; however, spectacular 
as has been the role played by antibiotics, there has been 
evidence of an increasing amount of undesirable features in 
the use of these drugs. Thus the miracle drugs of ten years 
ago have lost much of their potencies. A significant number 
of organisms are developing resistance to these drugs. To- 
day we are forced to carry out much more complicated and 
time consuming laboratory procedures to determine in each 
individual case the selection of the drugs to be used. This 
paper fully exemplifies both advantages and limitations in the 
use of these drugs. 


In 1946 a case of scleroma in a Mexican youth of 19 was re- 
ferred to me. There were six others with this disease in this 
family, including the father, mother and four daughters. 
All had been born in the United States. They have been ob- 
served during the past 10 years. Their first observation was 
reported in 1947.*° Each was in various stages of this dis- 
ease. Another case of scleroma in a native born Caucasian 





*Read at the meeting of the Western Section, American Laryngological, 
Rhinological and Otological Society, Inc., San Francisco, Calif., Jan. 19, 
1957. 

+From the Department of Otolaryngology, College of Medical Evangelists, 
White Memorial Hospital, and Los Angeles County General Hospital. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication April 19, 1957. 
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school teacher has been under my care since 1950. A short 
history of her progress was presented in 1953.*° 


This last patient developed an unusual intracranial com- 
plication which has never been recorded in English literature.* 
The scleromatous lesion invaded the left anterior fossa. It 
simulated a meningioma, the surgical removal of which has 
given her partial relief from a unilateral exophthalmus and 
persistent headache. A highlight in my experience in dealing 
with these eight cases is recorded. Also a brief review of the 
literature is included. Cunning and Guerry in 1942,° Reyes“ 
in 1946, Quevedo* in 1949, and Zwiefach® in 1955 have given 
a comprehensive resume. Mere duplication is avoided. 


Scleroma is a chronic, benign, painless proliferating granu- 
loma which primarily involves the nasal mucosa. Because 
of its hard consistency and the lesion’s being in the nose, the 
disease was first named rhinoscleroma. Later observations 
revealed that disease may cause primary pharyngoscleroma 
or laryngoscleroma depending upon the site of the growth. 
At the Second International Congress of Otolaryngology, 
held in Madrid in 1932, the more appropriate and inclusive 
term of scleroma was adopted in the place of rhinoscleroma. 


BACTERIOLOGY. 


Klebsiella rhinoscleromatis of Frisch has long been sus- 
pected to be the causative organism. This is a gram-negative, 
nonmotile, rod-shaped bacillus. There is increasing evidence 
to support this view. Levine,?* Levine and Hoyt** have shown 
that K. rhinoscleromatis has a definite biochemical pattern 
exhibited by no other gram-negative rod. This organism 
is found only in scleroma and never in a normal nose. A 
number of writers?:2:11:15,16,17,19,20,21,22, 25,26,30,31,32,33,34,35,41,48, 45, 47, 50 
have recorded an apparent cure of scleroma after using 
various antibiotic agents, either singly or in combinations, 
proving the specificity of the drug and Klebsiella to be the 
exciting organism. This organism is always present through- 
out the course of the disease. It can be cultured but has not 


*Birnmeyer reported a case of a 58-year-old Czechoslovakian woman whvo 
developed scleroma and died from intracranial complications. 

Birnmeyer, George: Contribution to Scleroma Therapy, Arch. fur Ohren- 
Nasen und Kehlkopf Heilkunde, Bd 164:470-476, 1954. 
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been successfully transmitted to animals. Thus Koch’s third 
postulate has never been fulfilled. Animals are apparently 
immune. For human beings to acquire the disease, it re- 
quired prolonged close exposure. An hypothesis of the virus 
origin of the disease lacks evidence. 


EPIDEMIOLOGY. 


The exact mode of transmission of this disease is not 
known. No race is immune. Because of its long course, 
fully developed scleroma is not observed in young children. 
Low economic status, poor personal hygiene and malnutri- 
tion are thought to be contributory factors... The female is 
more susceptible. The disease does not thrive in frigid 
regions. It is endemic in Southwestern Russia, Poland, 
Hungary, Egypt, Indonesia and Central America. Quevedo” 
in Guatemala states that in his country scleroma is endemic 
in the Southeast, but practically unknown in the Northwestern 
part though the racial stock and economic status of the popu- 
lation are the same. In Mexico all of 355 cases reviewed by 
Andrado Pradillo,? and Villasenor, originated below latitude 
21° north or approximately in the Southern third of the 
country. 


Kuilman*® in discussing my paper stated that the Chinese 
appear to be relatively immune. There are more than 
100,000,000 Chinese in the Far East, but he had seen only one 
case of scleroma among them, while there were reported a 
large number of scleroma cases among Indonesians during 
his stay in Southern Asia. No case of scleroma among the 
Japanese has ever been recorded. 


Sporadic cases are observed in various tropical and semi- 
tropical areas. The mass movement of both military per- 
sonnel and civilians following World War II gave impetus 
to its dissemination along the routes of trade and travel. 
Within the past decade, the disease has been discovered in 
areas which had been considered immune. Among these are 
Sweden,'* Hawaii,* Panama,*® Brazil,** Portugal,* India,” 
Iraq,*? Phillipines,** East Africa,** and China.* In the United 
States the earlier cases were limited to European immigrants 
who settled in the Eastern States. 
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In 1942 Cunning and Guerry collected a total of 103 cases 
in the United States and Canada, including six of their own. 
Seventeen of these were native born. Since December, 1942, 
there were recorded 47 additional cases. These include 24 
native born, 22 foreign born, and one whose nativity was 
not revealed (see Table I). 


TABLE I. 


CASES OF SCLEROMA REPORTED IN THE UNITED STATES 
SINCE DECEMBER 1942 in 25 PUBLICATIONS. 








Date Foreign Native Nativity 
Reported Authors and References Born Born Unknown 

1942 — Dixon . <a : e ae) 1 

eed) |, ee Ene ee 1 

1943 — Dill .... ae oe 1 

1947 — Hara and Associates ... .... (19) 7 

. Et aoa sw it SD 1 

1948 — New and Associates = ---- (34) 1 

1948 — Putney sional centage 1 

1948 — Miller, C. K. rs .--- (32) 1 

1949 Som and Jaffin -........... ; .(43) 1 

1949 — Miller, A. H. ........ “2 a (31) 1 2 

1949 — Kline and Brody . ‘ (26) 1 

1949 — Wexler - Say Deen (48) 2 4 1 

1950 — Olson .... = Le Te (36) 2 1 

1950 — Morwitz and Horwitz ‘ (33) 1 

1951 — Eisenstadt ............ in? 1 

1952 — Russell and Associates Sabet SW 1 

1952 Tische . PRE: ee 1 

1953 Hoover and King oni 1 

1955 — Dwyer . NP — (11) 1 

1953 — Hara .. ielpeiindenban (20) 2 

1953 — Hollinger and Associates _........(21) 3 

1953 — Goldstein -................ ° (16) 2 

1954 — Falbre and Associates . wooo (15) 1 

1954 — Hollender and Scheer . (22) 2 

1955 — McKibben and Bayliss . (30) 1 

1956 — Falkingburg and McCardell......(14) 1 

SESE soe re oe 22 24 1 


CLINICAL COURSE. 


1. Catarrhal Stage. There are three stages in its clinical 
course, though they may coexist to a degree: the first is the 
catarrhal stage. This is usually seen in school age. The 
earliest symptom observed is purulent rhinitis with malodor- 
ous discharge peculiar to this disease. A creamy exudate 
floods the nasal cavity. One or both of the nasal passages are 
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obstructed. The sense of smell is impaired although one can 
taste some foods. The backward flow of the nasal secretion 
coats the posterior pharyngeal wall. After a few months to 
years a distinct atrophic stage sets in with heavy offensive 
crustation. The disease may remain static for a number of 
years without progressing into the second stage, which is 
hyperplastic granulomatous lesion. Five of my patients in 
this series were in this stage of the disease when I first saw 
them 10 years ago. 


2. Granulomatous Stage. Discrete nodular submucosal in- 
filtration produces small tubercles on the surface. These 
tubercles enlarge and coalesce and form irregular nodular 
masses. They bleed easily. They are beefy in color and often 
covered with crusts. Later these nodules become pale in color 
and cartilage-like in consistency. These masses grow poster- 
iorly into the nasopharynx. At times they protrude into the 
anterior nares. The last case reported in this series was in 
the granulomatous stage on her first visit. 


3. Scleromatous Stage. The disease reaches its final stage 
when fibrous scarring develops from contraction. The 
changes in the connective tissue are slow to develop and are 
irreversible. The process runs 10 to 15 years, according to 
Oomen.”* Of this first group of seven, two showed marked 
deformities of the soft palate and stenosis of the nasopharynx. 
Their condition has remained static. Progressive stenosis of 
the laryngo-tracheal system may cause a fatal asphyxia 
should the lower air passage be the site of predilection. Both 
Oomen and Botros,? and his associates, stated that the ex- 
ternal deformity of Hebra type is rarely observed at the 
present. 


DIAGNOSIS. 


Diagnosis depends on the presence of Klebsiella rhino- 
scleromatis in the nasal smear, and culture in the catarrhal 
and atrophic stages of the disease. The complement fixation 
test is proving to be a practical method of diagnosis, particu- 
larly in the atrophic stage. The organisms are also abundant- 
ly present in biopsy specimens taken in the hyperplastic and 
cicatrizing stages. During these two latter stages, Mikulicz 
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cells and Russell bodies are shown in biopsy specimens. Mi- 
culicz cells are not characteristic of scleroma. They are also 
found in leprosy, glanders and bubonic plague. They are 
thought to be derived from the endothelial cells. They are 
the result of nonspecific reaction to the toxin of the organism. 
Within these Mikulicz cells are clusters of Frisch bacilli. 
Hyaline bodies of Russell are scattered throughout, and they 
are probably derived from plasma cells which have under- 
gone hyaline degeneration. Some consider that they are an 
end-product of degenerated Mikulicz cells. The disease must 
be differentiated from suppurative rhinitis and atrophic 
rhinitis in the earlier stages. Lues, leprosy, and carcinoma 
may mislead one in the sclerosing stage. The disease runs a 
long and insidious course. Several years may elapse before 
a classical and histologic change may be observed. One should 
not make the diagnosis on the basis of the histologic picture 
alone. Indeed, the tissue changes may be minimal in the early 
stage even though the organism is abundantly present. 


TREATMENT. 


In the summer of 1946 a pharmaceutical concern furnished 
me with a limited supply of streptomycin for clinical investiga- 
tion. There was no literature to guide me as to the optimum 
dosage or the frequency of medication. The bacillus rhino- 
scleroratis belongs to the genus Klebsiella. My associates 
and I felt it would be susceptible to treatment with strepto- 
mycin. Later, we learned that New and his associates at 
Mayo Clinic also treated a case of scleroma in September, 
1946, with streptomycin with success. We began treating 
the son of the family in November, 1946, and the father in 
March, 1947. Both had deforming nasopharyngeal scars 
which caused bilateral nasal obstruction. Corrective surgery 
was performed on both to relieve their respiratory embar- 
rassment. Then the father received .5 gm. of aerosol inhala- 
tion and .5 gm. of streptomycin intramuscularly every six 
hours for six days or a total of 17.5 gm. His nasal culture 
became negative for Frisch bacillus. We thought at this time 
a cure had been found. He was not seen again until in July, 
1954. The nasal smear was again positive. During the Fall 
and Winter of 1954 he received approximately 90 gm. of 
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dihydrostreptomycin intramuscularly. He was seen again in 
August, 1955. Culture was negative for specific organisms. 
He was completely free from nasal symptoms, and he has 
never felt better. 


The son received 10 gm. of streptomycin in divided doses 
in November, 1946. He continued to harbor the offending 
organism after 10 days’ medication. He was again seen in 
March and May of 1947. In 1949 he received 30 gm. of strep- 
tomycin from another physician. He reappeared at the clinic 
for further check in October, 1953. His nasal culture then 
was positive. He received dihydrostreptomycin 1 gm. daily 
for a period of two months, and again during the Spring and 
Summer of 1954, or a total of approximately 180 gm. He was 
seen in August, 1954, and in July, 1955. On both occasions 
the nasal cultures were reported to be negative, and he was 
apparently cured; however, the pharyngeal scars remained 
the same as before the institution of the antibiotic therapy. 


Two sisters received 18 gm. of streptomycin in September, 
1947. They developed pulmonary tuberculosis in 1948. Both 
were hospitalized in Denver. One received “a full course of 
streptomycin and P.AS., totaling 42 l-gm. shots over a 
course of three months” in 1951. The other received “daily 
l-gm. streptomycin for 30 days, and pneumo-abdominally for 
10 months.” After their treatment in the sanitarium, their 
scleroma was completely eradicated. Both of these girls are 
now married. On repeated examinations, Frisch organisms 
were not recovered in nasal cultures. Thus, these four, the 
father, son and two daughters have attained clinical and 
bacteriological cure with streptomycin and dihydrostrepto- 
mycin. 


To the mother was given 15.75 gm. of streptomycin in seven 
days in September, 1947. She received no other medication. 
In October, 1953, Dr. Robert J. Schwarz visited her in Denver 
and found her nose to be crusty and presented the clinical 
picture of atrophic rhinitis. The organism was recovered on 
culture. The two other sisters received respectively, 11.25 
gm. and 18 gm. of streptomycin in September, 1947. Both 
were in the dormant, atrophic stage. They were seen again 
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in June, 1954, and their nasal cavities presented an unaltered 
clinical picture of crusty atrophic rhinitis, from which abund- 
ant Frisch organisms were recovered. 


The experiences of these seven in one family clearly indicate 
that scleroma is now curable when appropriate and adequate 
medication is given. It also shows that the chances of cure 





Fig. 1. There is a massive infiltration of plasma cells. Mikulicz’s cells, 
nearly 50 microns in diameter, are conspicuous by their clear cytoplasm 
They are also known as foam cells. There are a number of intensely 
eosinophilic hyaline cells known as Russell's or Unna’s bodies. 


are much better during the early stage of the disease. Sclero- 
matous scar tissue must be handled as a separate problem, 
even though the organism can be eradicated from the affected 
stenosing areas. 


Case 8 is included in this report because of apparent failure 
of streptomycin and subsequent development of unusual intra- 
cranial complication: 
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The patient is a 68-year old Caucasian retired school teacher who lived 
in her native state of Texas until 1939, when she moved to California. 
Her family history is irrelevant. 


My first contact with her was on December 7, 1950, when she sought 
relief from her bilateral nasal obstruction which had grown progressively 
worse during the previous four months. Culture of her nasal secretion 
and biopsy specimen indicated the presence of scleroma (see Figs. 1, 2). 
In April, 1951, she received 1600-R radiation therapy to her anterior 
nares, which gave her considerable relief. This was followed by surgical 
excision of the obstructive nodular scleromatous mass from her left 





Fig. 2. Higher magnification of the same field The arrows indicate 
the Unna-Russell'’s bodies. 


nasal cavity in 1953, and from her right nostril in November, 1954. 
During this period she received a total of 90 gm. of streptomycin intra- 
muscularly. July 10, 1956, she was admitted to the Los Angeles County 
General Hospital for diagnosis and treatment of a left exophthalmus which 
gradually developed during the previous three months (see Fig. 3); 
however, a consulting ophthalmologist found nothing of clinical import 
ance in her orbit. X-rays of her sinuses were negative. There was a 
moth-eaten appearance of the left sphenoid ridge on a Roentgenogram 
(see Fig. 4). This was interpreted to be a possible meningioma. On 
August 1, 1956, an accessible major portion of the growth was surgically 
removed. A smaller portion was left in the middle fossa undisturbed. 
There was no gross break in the bony partition of the orbit. On histologic 
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examination of the growth by a number of competent pathologists, a 
diagnosis of scleroma was made. 

There are several points of interest in this case: first, 
irradiation considerably relieved her nasal obstruction; 
second, antibiotic therapy, although given in an adequate 
quantity over a long period of time, failed to eradicate the 
organism. Almost everyone who has had clinical experience 
with the treatment of scleroma considers steptomycin to be 





Fig. 3. Von Frisch's K. rhinoscleromatis in one of histiocytes. 


the drug of choice. This enthusiasm, however, was not shared 
by Cunning, who used 350 gm. of the drug over a period of 
nine months without appreciable benefit, although the second- 
ary invaders disappeared. There is no agreement as to the 
optimum daily dose nor as to the total amount of the drug 
to be used in each case. Some advise that P.A.S. be added 
to streptomycin therapy to gain a greater efficiency and to 
lessen the chances of developing drug resistance. Doubtless, 
some strains of Frisch bacillus develop drug resistance sooner 
than others. Third, repeated nasal cultures always revealed 
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Fig. 4. Pre-operative roentgenogram showing erosion of the left 
sphenoid ridge. 


the presence of secondary organisms but failed to detect the 
presence of Frisch bacillus. Finally, the most remarkable 
feature in this instance was that the lesion extended beyond 
the usual confines of the respiratory tract, either through 
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the ethmoidal orbital plate or by way of the nasolacrymal 
tract into the orbit; thence the growth spread into the intra- 
cranial structure through one of the named or unnamed fora- 
men, and established a new focus. 


SUMMARY. 


1. Observations on the clinical management of eight cases 
of scleroma extending over 10 years in seven cases and five 
years in one case are presented. 


2. The best results are achieved when antibiotic therapy 
is instituted in an early stage of the disease. 


8. Streptomycin is the drug of choice according to various 
clinicians. 


4. Drug-fastness may develop and mask symptoms. 


5. A rare intracranial complication is presented in one case. 
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POST IRRADIATION DAMAGE TO THE PHARYNX, 
LARYNX AND ESOPHAGUS.* 


G. ARNOLD HENRY, M.D.,+ 


Toronto, Canada. 


The immediate effects of too much Roentgen irradiation 
on the skin, subcutaneous tissue and cartilage are well- 
known. Stewart and Sammon' summarized the histopathology 
as a fracturing of the blood vessel wall, followed by throm- 
bosis, with a slowing or cessation of circulation, depending 
upon the damage and size of the vessel. 


Reports of late damage to the deep tissues of the pharynx, 
larynx and upper esophagus are not common. Two patients 
have come under my care, suffering damage from prolonged 
irradiation therapy for non-cancerous lesions ten to 15 years 


ago. One of them developed a carcinoma in the irradiated 
area. 


Case 1. D.M.F., a 46-year-old white female was first seen Jan. 12, 1955, 
complaining of severe dyspnea and dysphagia. She stated that, 15 years 
ago she had 25 to 30 X-ray treatments to both sides of her neck over a 
period of several months. Treatments were given for tonsillitis in an 
unlicensed doctor’s office. Nine years ago, she had had a tonsillectomy. 
Following this prucedure, she noticed some difficulty in breathing, talk- 
ing and swallowing. Five years ago, an otolaryngologist told her that 
one vocal cord was paralyzed. During the last three months her com- 
plaints became severe, and she remained home from work. 


The patient was admitted to the hospital as an emergency case. She 
was short of breath, could not swallow solids, and fluids caused fits of 
coughing. The skin of her neck was thin and pale, with scattered 
areas of telangiectasis, and the muscles of the neck were somewhat 
atrophied. There was no movement of the left vocal cord and very 
little of the right. Pools of fluid rested in the pyriform fossae. Other 
than that the patient weighed 78 pounds, the general examination was 
uninteresting. 


A tracheotomy was performed, followed five days later by a direct 
examination. The left vocal cord was fixed in the midline, and the 
arytenoid was partly adherent to the pharyngeal wall. There was limited 
right cord movement. A 5 mm. bronchoscope passed through the cords 
showed a normal trachea. A small esophageal lumen was dilated with 

*Read at the meeting of the Eastern Section, American Laryngological, 
Rhinological and Otological Society, Inc., Toronto, Canada, Jan. 957 


+From Department of Otolaryngology, University of Toronto Medical 
School and St. Michael's Hospital, Toronto. 
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bougies until a 7 mm. esophagoscope could be passed. The stenosed 
area was about three-fourths of an inch in length, followed by a normal 
esophagus. A biopsy taken from this area was reported granulation 
tissue. 


During the next month, the patient was dilated a number of times, 
first directly and then over a string. Feedings were through a duodenal 
tube. She was allowed to go home with a No. 26 French mercury bougie 
to swallow daily. 


Cn March 21, 1955, she was re-admitted for further examination and 
dilatation, and was discharged with a No. 32 French mercury bougie to 
swallow daily. Further admissions in May, 1955, and March, 1956, for 
examination and dilatation were carried out. Improvement in the esopha- 
geal lumen was noted, but the laryngeal picture, if anything, had deter- 
iorated. 


At one time, considerable thought was given to closing the larynx, or 
a laryngectomy; however, as the dilatation of the esophagus proceeded, 
solids were easily handled and fluids became less troublesome. The 
patient put on 40 pounds weight and went back to work after her second 
hospital admission. She is content to leave things as they are, at Jeast 
for the time being. In addition, two or three attacks of perichondritis 
around the tracheotomy tube showed evidence of a poor blood supply 
and the danger of further operative work. 


Case 2. E.H., a 41-year-old white female was first seen in September, 
1952, with the complaint of a hoarse voice and fullness in her throat for 
a few weeks. This patient had a series of at least 25 to 30 X-ray treat- 
ments to her neck over a period of a year, 11 years ago, for tonsillitis. 
The skin-of her neck was thin and pale, and spotted with areas of 
telangiectasis. The neck muscles were atrophied. The general history 
was not remarkable, other than her vision, which was badly impaired 
by bilateral cataracts. 

A benign polypoid fibromata, about three-fourth of an inch in dia- 
meter, was removed from her right aryepiglottic fold. Three months 
later, a remaining remnant was removed and the base electro-coagulated. 
Sections of this remnant showed one area suggestive of early malignant 
change. 


The patient was followed for over a year without any sign of growth 
return. Further appointments were not kept, and the patient was not 
seen for two years until October, 1955. 


At that time, there was an extensive growth involving the right 
aryepiglottic fold, pyriform fossa, and pharyngeal wall up to the base of 
the tongue. Biopsy of the material showed it to be a carcinoma. On 
Oct. 26, 1955, a laryngectomy, partial pharyngectomy, and block dis- 
section of the glands of the right side of the neck was performed. Only 
enough pharynx was left at the base of the tongue to sew around a 
duodenal tube. 


Post-operatively, the tissues of the neck became hard and board-like. 
The patient was unable to swallow fluids around the tube. We were able 
to dilate the pharynx up to No. 40 French dilator and, on two occasions, 
indwelling tubes about size No. 36 were left in the area for a few days. 
An hour or so after their removal, the patient was unable to swallow 
water. This rapid collapse was apparently due to pressure of the rigid 
neck tissues. An area of necrosis developed in the trachea lying against 
the convexity of the tracheotomy tube. This developed into a tracheo 
esophageal fistula about a half-inch in diameter. 


On March 18, 1956, a gastrostomy was performed and a feeding tube 
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inserted. The patient was discharged three weeks later to attend our 
out-patient department. 


This was 10 months ago. She resumed her former work of managing 
a rooming-house. Her general health has improved. The fistula has 
narrowed to a fissure, and the tissues of her neck have softened a 
great deal. 


It would seem that further time might be allowed to see whether 
the fistula will close. Mobilized skin flaps or other means may be neces- 
sary to achieve this. In the meantime the neck tissues are becoming 
more mobile, and it is possible that the time may be coming when it 
will be easier to maintain a useful pharyngeal lumen. A feeding tube 
has been left in place. The danger of further irritation from it seemed 
less than the risk of losing a lumen for the salivary secretions. 

Two cases showing post-irradiation damage to the pharynx, 
larynx and esophagus have been presented. Both patients 
had rather spare, small bodies. The skin over the neck was 
thin and pale and exhibited telangiectatic areas. The muscles 
of the neck were atrophied. 


In Case 1, a fibrosing lesion almost completely blocked the 
post-cricoid area and immobilized the vocal cords. In Case 2, 
a benign and then a malignant lesion appeared in the area 
of irradiation. The irradiation not only has been a major 
factor in the post operative complications but, also almost 
certainly has been the cause of her loss of vision, due to 
bilateral cataracts. 


Cancer following extensive therapeutic irradiation, while 
relatively common in the skin, rarely occurs in the deep tis- 
sues. Most of the irradiation tumors in the deep tissues are 
bone sarcomata. Hatcher,? in 1945, reported three cases 
and reviewed the literature of a total of 24 cases. Goolden 
reported four cases in the region of the neck-and added six 
other cases from the literature. Holinger*® added three 
further cases, and since then has added a fourth. These 
authors believe that, when a cancer occurs several years fol- 
lowing prolonged X-ray therapy for a non-cancerous lesion 
in the site of irradiation, it may be termed an irradiation 
cancer. 


Two or more decades ago, X-ray therapy for glands in 
the neck, toxic thyroiditis and other conditions was popular 
in some centers. There will always be enthusiastic quacks 
with X-ray machines. It may be that more of their cases 
will appear over the next few years. 
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SOUTH CAROLINA SOCIETY OF O. & O.-L., AND 
NORTH CAROLINA E. E. N. & T. SOCIETY 
JOINT MEETING. 


The joint annual meeting of the South Carolina Society of 
Ophthalmology and Otolaryngology and the North Carolina 
Eye, Ear, Nose, and Throat Society will be held in Henderson- 
ville, N. C. The dates are September 15, 16, 17, 18, 1957. 
Headquarters will be the Skyland Hotel. The following guests 
ophthalmologists will be on the program: 


Dr. E. A. Naumenee of Baltimore, Md.; Dr. P. G. Lein- 
felder of Iowa City, Iowa; and Dr. Alston Callahan of Bir- 
mingham, Ala. Likewise the following otolaryngologists will 
be on the program: 


Dr. Francis LeJeune of New Orleans, La., and Dr. J. W. 
McLaurin of Baton Rouge, La. The third otolaryngologist 
will be announced shortly. 


Hendersonville, N. C., is located in the Blue Ridge Moun- 
tains, and is a particularly lovely spot at this season of the 
year. A large attendance is anticipated. For further in- 
formation write Dr. Roderick MacDonald, Secy.-Treas., 330 
East Main St., Rock Hill, S. C. 











STEROIDS AND INFLAMMATION IN 
OTOLARYNGOLOGY .*#¢ 


Davip A. DoLowItTz, M.D., 
and 
THOMAS F. DOUGHERTY, Ph.D., 


Salt Lake City, Utah. 


With the advent of antihistamines and steroids, there has 
been a revolution, not only in the treatment of nose and 
throat problems, but also of the basic underlying theory. An 
effort is being made to present a concept prevalent at the 
University of Utah, developed under the leadership of Dr. 
Thomas Dougherty. Because of the time element, no effort 
is being made to give credit to the many men whose con- 
tributions have been worked into this concept, nor to try 
to establish its validity. It is presented as a working theory, 
which will permit us to understand the problems, and perhaps 
treat them more easily. 


It is felt that inflammation is a non-specific reaction of 
an organism to injury. The course of events starts with 
injury to a cell. The injury may be mechanical, thermal, 
viral, bacterial, etc. When the cell is damaged, histamine 
or other basic amines are elaborated from the cell and work 
their way out into the ground substance. This increased 
“histamine” is tonic to the neighboring cells. Depending upon 
the threshold of resistance of the cell, a chain reaction is 
set up. If there is an inadequate capacity of the body to 
de-toxify and destroy histamine, the chain reaction will con- 
tinue destroying the cells. When this process reaches recog- 
nizable forms, what we call inflammation ensues. Hence, 
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the extent of damage is determined by the cellular thresholds, 
so that we may have injury to one cell, with no further 
damage, or in an adrenalectomized animal, where the ability 
to stop the chain reaction is nil, the cells will continue de- 
stroying themselves until death results from shock. It is 
felt that allergy, anaphylaxis, inflammation, general body 
stress, are all manifestations of the same process, but vary- 
ing in degree. 


An analysis of the pathology shows that it consists of an 
exogenous damage, followed by a secondary endogenous effect. 
It is interesting to note that medical specialization has de- 
veloped along anatomic lines. Because of this, treatment is 
usually anatomic, and has been limited until the present era, 
to treatment of the exogenous factors. It has been puzzling 
at times, that a mild exogenous trauma can cause severe en- 
dogenous damage, as for example, death from a bee sting. 
Because of this, we have frequently been unclear in our think- 
ing. We confuse infection with inflammation; we confuse 
bacterial invasion or infection, with inflammation; and, as 
we treat the infection, we feel that we are treating the in- 
flammation. 


Winternitz has often said that the anatomy differs, but 
the pathology remains the same. This becomes obvious as 
we consider that the effect of endogenous damage is the 
same in no matter what organ, the differences being caused 
by the different anatomy. 


Since we are all familiar with the exogenous treatments, 
we will concentrate more on the endogenous. We have seen 
that inflammation is a chain reaction of cellular discharge, 
each cell affecting the next one by toxins released from the 
damaged cell. There are three factors that tend to control 
this. The first, the steroids, chiefly hydrocortone, toughen 
the cell membrane so as to render it less permeable to hista- 
mine penetration. This decreased permeability will last much 
longer than the hydrocortone itself, which has caused the 
effect. An experiment to illustrate this will be presented 
later. 


Second, there is local inhibition of the toxins. This is ac- 
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complished in several ways: first, histamine is acted upon by 
antihistamine or histaminase; second, the Mast cell granules 
released at sites of injury pick up histamine and transport 
it back into the fibroblasts, where it is released in response 
to physiological demands; third, heparin and other acid 
polysaccharides combine with the basic amines to form a 
neutral substance which is not toxic and disappears without 
causing damage. Stilbamamide, neomycin and polymixin 
were given until lethal 50 for mice was established. If given 
with heparin in adequate amounts, complete protection may 
be obtained. A discussion of the application of this finding 
in a clinical case will soon be presented. 


Third, there is a removal as by excretion, of the toxin. 
Bram Rose has shown that there is a markedly increased 
histamine in the urine of asthmatics during their attacks. 
He has taken 11 cases of pure asthma, reacting to rag-weed 
to the extent of asthma. All 11 showed increased histamine 
in the urine. He then, in the rag-weed season, protected 
these patients by injections of ACTH, then exposed them 
to the pollens. No asthma resulted, but in every case, there 
was a marked increased histamine in the urine. This shows 
that the original cell damage by the pollen, was present; but 
that the toughening of the adjacent sister cells by the steroid 
was sufficient to protect it against further extension of the 
process. 


A case showing the second tvpe of protection is illustrated 
by T.W. 4930-54, Holy Cross Hospital. 


A six-year-old boy was admitted with a story of high fever, 104.8, 
vomiting and headache. He had complained of cough for the past 
week, fever for the past four days. He had been hosnitalized else- 
where. His chest plate was clear. Despite adequate doses of Ter- 
ramycin. there was no improvement. He was transferred to us: on 
admission. he had no pain, but a slight headache in the left side of the 
head. He was lethargic. dehydrated. with a slightly stiff neck, sug- 
gestive of meningitis. There was slight periorbital edema, confined 
to the evelids: the sclera being only minimally injected. A spinal tap 
showed 229 cells. 62 ver cent of which were lyvmvhocytes, the remainder 
polys. A diagnosis of ethmoiditis and sphenoiditis was confirmed by 
X-ray. The increasing periorbital edema was felt to be due to an 
orbital abscess, as most of the edema was on the right side. By the 
following morning, chemosis of the right eye had developed, and both 
eyes were proptosed. A tentative diagnosis of cavernous sinus throm- 
bosis was made and confirmed by two pediatricians and a neurosurgeon. 


It was felt that there were two main problems—the infection and 
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the thrombosis. To combat the infection, intra-nasal ethmoidectomy 
and sphenoidectomy were performed, and patient was started on shot-gun 
therapy consisting of achromycin, chloromycetin and erythromycin. To 
combat the thrombosis, the wound was left open, a tracheotomy was 
performed, allowing the removal of any blood that drained down into 
the lungs. It was decided to heparinize the patient, to combat the 
thrombosis, and at the same time, de-toxify the released histamine. 


Culture showed a hemolytic staph. albus, sensitive to erythromycin 
and chloromycetin, so the achromycin was discontinued. He was con- 
tinued on a mixture of heparin and depo-heparin, protamine being used 
to neutralize the heparin whenever the bleeding would become excessive. 
As the hemocrit became low, the blood was replaced by transfusion. 


After a rather stormy course, the patient recovered uneventfully. 
While it is impossible to place the credit in any one factor, it was felt 
that the heparin, by neutralizing the histamine, helped the antibiotic 
tremendously in limiting the infection. Daily cultures were taken, and 
by the fifth day, the staphylococci disappeared, not to re-occur in the 
subsequent cultures, repeated for 22 days. Incidentally, the patient has 
been well ever since. 

Thus we see, that regardless of the site affected, inflam- 
mation or allergy is a reaction of the interstitial connective 
tissue; the degree of inflammation depends on the nature 
and the amount of the irritating substance. Allergy is defi- 
nitely a type of inflammation. It is interesting to note that 
the more alkaline the area, the more histamine is liberated. 
The resulting edema may cause anoxia, which will further 
increase the pH, and when we reach the point of nine, we 
have complete destruction, which if widespread enough, re- 
sults in death. This is the anaphylactoid type of reaction, 
where contact of the antigen and the blood causes the re- 
action in all parts of the body simultaneously. Since histamine 
is more stable than the enzyme, which would destroy it (for 
example, histaminase or triaminase, etc.), once the reaction 
passes a certain point, unless we can control it with our new 
drugs, the results are fatal. This, whether we have ana- 
phylaxis or shock, bolstering our contention that these are 
all varying views of the same process. 


Corticosteroids all have the same anti-inflammatory action. 
This is effected by limiting the chain reaction; the mechanism 
works by making the cells less destructible. (Our postulation 
is that this is accomplished by decreasing the permeability 
of the cell membranes.) 


In an effort to see how this works, radio-active C-14, labeled 
“Hydrocortisone,” which is now called Cortesole, is injected 
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into a given tissue. Section and studies show that the cortesole 
is selectively picked up by fibroblasts. At various times after 
this has been given, a mild inflammatory agent, (as histamine, 
egg albumin, or one per cent gelatin), is injected into the same 
area. Sections are prepared at different intervals. Examin- 
ation shows a terrific fibroblastic destruction, with survival 
of rounded epithelial-like fibroblasts. The photographic films 
show that these are the cells containing the cortesole. The 
optimum time for protection of the cells is not known. By 
timing the sections we find that the hormone disappears 
from the fibroblasts in an inflammatory area in approximately 
45 minutes; however, it must be noted, that though the hor- 
mone acts on the cell, and is metabolized, its protection of 
the cell will persist. The optimum time is being studied and 
the time effect of the hormone on the cell is still not known. 


It is to be stressed, that this is not a pharmacologic type of 
therapy, but is rather a replacement therapy similar to insulin 
in the diabetic. There are many oxysteroids, and their po- 
tency varies in nature. For our purposes, I think it is suf- 
ficient to say that hydrocortone is the strongest anti-inflam- 
matory substance found in the human. The action of the 
synthetic prednisone and prednisolone, is much stronger, not 
because its action is stronger, but because the liver destroys 
it much more slowly than the natural hormones. We are in 
the process of studying whether its local injection has any 
different strength of action than hydrocortone. 


About six years ago, it was felt that sufficient data had 
been accumulated for an effort to be made to utilize steroids 
clinically. Because of its scarcity and obvious ease of ad- 
mission, local therapy was first tried in the form of nose 
drops. In our hands it proved unsuccessful, only about 20 
per cent of the cases having temporary improvement; and 
this type of case would give the same improvement when 
sterile water was used. 


It was then determined to start the next step of trying it 
both locally, by injection, and systemically. The nasal work 
will first be discussed. It was felt that there were four types 
of nasal obstruction: infectious, allergic, vasomotor and hor- 
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monal. With antibiotics, the acute infections were subsiding 
so well that it was thought inadvisable to attempt this group; 
therefore, the sub-acute and chronic sinusitis and rhinitis 
cases were first selected. Material was taken for culture and 
sensitivity studies, and the patient put on the appropriate 
antibiotic. If the sinus did not clear, ten milligrams of Corti- 
sone were injected into the turbinates in the region of the 
orifice of the affected sinus. This improved our results in 
about 80 per cent of the cases affected. 


Cases of allergic rhinitis were treated first with antihista- 
mines, and again, in the few failures, Cortisone was injected 
similarly, and again we had a tremendous rate of improve- 
ment. 


In many cases, the division was not clear cut, as it was quite 
obvious that an allergic case, by obstruction, would soon be- 
come infected. 


Hormonally, the commonest problem was the swelling of 
the nose, so frequently accompanying pregnancy. Working 
with the Department of Obstetrics, under supervision of Dr. 
Emil Holmstron, we tried giving Cortisone, first locally by 
injection into the turbinates of these women. A great major- 
ity of them would improve tremendously. Usually, unless 
contraindicated, we would use some penicillin as a protective 
agent. 


CASE REPORTS. 


Mrs. K. C., age 38: Troubled with sinusitis for many years, relieved 
by bilateral antral windows, then free of symptoms for three years, until 
the third month of pregnancy. For the next three months, had increasing 
nasal obstruction, until she had difficulty in sleeping. She developed a 
post nasal drip and cough, which was a great worry to the obstetrician. 
Examination showed greatly hypertrophied turbinates, with swollen ede- 
matous mucous membrane; open antral windows; profuse watery 
mucoid exudate, coming from the turbinates and sinuses. Chlortrimeton 
brought relief for about a week, then there was a return of the symptoms. 
At five day intervals, Cortone was injected into the turbinates with 
moderate improvement of the airway. Despite the local improvement she 
developed asthmatic symptoms, and was referred to an allergist, who 
was able to control both the asthma and nose on low doses of Cortisone. 


Mrs. E. H., age 33: Was six months pregnant, had had upper respira- 
tory infection for two weeks, sinusitis for ten days, pain in the ears for 
four hours. She was put on combiotic and Teldrin. Culture taken. Pain 
disappeared from the ear in 24 hours, but fluid remained. Sensitivities 
suggested switching to Dihydrostreptomycin. This, plus Teldrin, cleared 
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the infection but not the swelling or fluid in the sinuses or ear. She 
was reluctant to have paracentesis, so was put on Cortone, 25 mm. four 
times a day, with Dihydrostreptomycin, one-half gram. All symptoms 
cleared in four days and were kept under control with Teldrin through- 
out the remainder of the pregnancy. 


In the final group, of the vasomotor rhinitis, we believe 
there must be some other factor involved, besides inflamma- 
tion, because this is the only group in which the injection of 
Cortisone would only help in about a third of the cases. A 
much better result could be obtained if a sclerosing solution 
was injected into the turbinate, than if Cortisone was used. 
It is our feeling that the hypertrophy of the turbinate is 
probably due to some mechanism of the neural junction, 
rather than the inflammatory swelling. 


The systemic steroids became more available. Prednisone 
and Prednisolone could be given without the dangers of fluid 
retention, which had proved somewhat of a handicap in our 
hands in the early stages of using Cortisone systemically. We 
then began to substitute oral administration for local injection, 
as this is much more pleasant for the patient. When ade- 
quate dosages are given, the results are not only equal, but 
also are superior to that of injection. 


When using steroids systemically several dangers must be 
considered: first, there is some question as to whether or 
not infection may spread more rapidly in the presence of 
Cortisone. Until this question is decided, one must be ex- 
tremely cautious. We find that in the sinuses, unlike the 
soft tissues, Cortisone may be used with more safety; how- 
ever, in our hands, we always culture the infection and obtain 
the appropriate antibiotic as a protective mechanism before 
using the steroid, even when the predominant difficulty is 
allergic. 


Second, if the steroid has been given for any length of time 
and surgery is required, one must be extremely careful to 
have an adequate blood level, as we have seen several cases, 
where an Addisonian type of reaction developed on the oper- 
ating table. Blood pressure would fall, and most of the usual 
drugs were not able to restore it. The best result has been 
obtained by levophed. 
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There has been much debate whether, after a two-week, or 
one month interval, one has safety. At first, our feeling 
was that after a two-week lay-off of steroids, one could safely 
operate; however, later work has shown an occasional case 
that has caused trouble for as long as six months. The Mayo 
Clinic claims that they have had trouble after a year’s lay-off; 
therefore one must get an adequte blood level. 


We have been playing with the idea, that ACTH given 
during the period of steroid treatment tends to protect the 
adrenals; however, we have found that some patients getting 
ACTH still develop the weakness. 


Its use, in otitis media, catarrhal, often with slight second- 
ary infection, has been very similar to our results obtained in 
the sinuses and need not be considered separately. We mere- 
ly mention that it has been tried, and the results show great 
parallelism. 


The results in asthma are being so well popularized by the 
internists and allergists, that again I do not feel that there 
is too much reason to stress this. 


CONCLUSION. 


1. Inflammation, allergy, anaphylaxis, shock and some 
hormonal difficulties are the unequal response to connective 
tissue damage. 


2. By treating the inflammatory component of infection, 
allergy and hormonal difficulties as well as the foci problem 
itself, we have a new valuable adjunct in ear, nose and throat 
therapy. 
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UNIVERSITY OF ILLINOIS. 


The next course in Laryngclogy and Bronchoesophagology 
to be given by the University of Illinois College of Medicine 
is scheduled for November 4-16, 1957, under the direction of 
Dr. Paul H. Holinger. 


Interested registrants will please write directly to the De- 
partment of Otolaryngology, University of Illinois College of 
Medicine, 1853 West Polk Street, Chicago 12, Illinois. 





DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 
President: Dr. John R. Lindsay, 950 East 59th Street, Chicago 37, IIL. .... 
Vice-President: Dr. Dean M. Lierle, University Hospital, lowa City, Iowa. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne- 
apolis 14, Minn. 


Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 
President: Dr. LeRoy A. Schall, Boston, Mass. 
First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 
Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 


Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 
Meeting: 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 

President: Dr. Lawrence R. Boies, University of Minnesota, Minneap- 
olis, Minn. 

President-Elect: Dr. Gordon Hoople, 1110 East Genesee St., Syracuse, 
N. Y. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 

Meeting: 


AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: Dr. Gordon D. Hoople, Syracuse, N. Y. 
Vice-Chairman: Dr. Kenneth L. Craft, Indianapolis, Ind. 
Secretary: Dr. Hugh A. Kuhn, Hammond, Ind. 
Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 
Section Delegate: xordon Harkness, M.D., Davenport, Iowa. 
Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 
President: Dr. Algernon B. Reese, 73 East 7ist St., New York 21, N. Y 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn 


Meeting: Palmer House, Chicago, Ill., Oct. 13-19, 1957 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 


President Dr. Walter P. Work, 384 Post St., San Francisco, Calif 

Secretary Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel- 
phia, Pa 

Treasurer Dr. Verling K. Hart, 106 W. 7th St., Charlotte, N. C 

Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 21-23, 1958 
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AMERICAN BOARD OF OTOLARYNGOLOGY. 
Meeting: Palmer House, Chicago, Ill., October 6-12, 1957. 


AMERICAN RHINOLOGIC SOCIETY. 
President: Dr. Walter E. Loch, 9 Beechdale Rd., Baltimore 10, Md. 
Secretary: Dr. Robert M. Hansen, 1735 No. Wheeler Ave., Portland, Ore. 
Annual Clinical Session: Illinois Masonic Hospital, Chicago, Ill., October, 
1957. 
Annual Meeting: Palmer House, Chicago, Ill., October, 1957. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 
President: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3, Tenn. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
» me we 
Meeting: Palmer House, Chicago, Ill, October, 1957. 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY. 
President: Dr. Irvin J. Fine, 506 New Brunswick Ave., Perth Amboy, 
N. J. 
Secretary: Dr. William Schwartz, 224 Lexington Ave., Passaic, N. J. 
Meeting: Biltmore Hotel, New York City, December 4, 1957. 


OTOSCLEROSIS STUDY GROUP. 
President: Dr. Joseph A. Sullivan, 174 St. George St., Toronto 5, Canada. 
Secretary-Treasurer: Dr. Arthur L. Juers, 611 Brown Bldg., Louisville, 
Ky. 
Meeting: Palmer House, Chicago, Ill., October, 1957. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pitts- 
burgh, Pa. 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Arnold L. Caron, 36 Pleasant St., Worchester, Mass. 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. Jose Gros, Havana, Cuba. 

Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila- 
delphia 40, Pa., U. S. A. 

Meeting: Sixth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

Time and Place: Brazil, 1958. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Chevalier L. Jackson. 
Vice-President: Dr. John J. O’Keefe. 
Treasurer: Dr. Joseph P. Atkins. 
Secretary: Dr. Louis E. Silcox. 
Historian: Dr. Herman B. Cohen. 
Executive Committee: Dr. Harry P. Schenck, Dr.; Benjamin H. Shuster, 
Dr. William A. Lell, Dr.; William J. Hitschler. 


BALTIMORE NOSE AND THROAT SOCIETY. 


Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 


President: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., Chicago 3, 
Ill. 

Vice-President: Dr..Maurice Snitman, 408 So. 5th Ave., Maywood, IIL 

Secretary-Treasurer: Dr. Fletcher Austin, 700 No. Michigan Ave., Chi- 
cago 11, Ill. 

Meeting: First Monday of each Month, October through May. 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. G. C. Otrich, Belleviile, Ill. 
President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 
Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 


MISSISSIPPI VALLEY MEDICAL SOCIETY. 


President: Dr. Arthur S. Bristow, Princeton, Mo. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 
Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 


THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 


Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 


SOUTHERN MEDICAL ASSOCIATION, 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 


Chairman: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa, Florida. 

Vice-Chairman: Dr. G. E. McKenzie, 602 DuPont Building, Miami 32, Fla. 

Chairman-Elect: Dr. V. Eugene Holcombe, Medical Arts Building, 
Charleston, West Virginia. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Char- 
lottesville, Virginia. 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Benjamin Sheppard, 301 Medical Arts Building, Rich- 
mond, Virginia. 

President-Elect: Dr. Emanuel U. Wallerstein, Professional Building, 
Richmond, Virginia. 

Vice-President: Dr. Calvin T. Burton, Medical Arts Building, Roanoke, 
Virginia. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Virginia. 

Meeting: Roanoke, Virginia, December 6 and 7, 1957. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

Annual Meeting: Greenbrier, White Sulphur Springs, W. Va., May 31st 
through June ist. 
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THE LOUISIANA-MISSISSIPP! OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 


President: Dr. H. K. Rouse, 1300 27th Ave., Gulfport, Miss. 
Vice-President: Dr. A. J. McComiskey, 3420 Prytonia St., New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 

Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 

sk ee “Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N 


Meeting: Hendersonville, N. C., Skyland Hotel, Sept. 14-18, 1957. 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. James H. Gressette, Orangeburg, S. C. 

Vice-President: Dr. Robert P. Jeanes, Easley, S. C. 

Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, 8. Car. 

Meeting: Hendersonville, N. C., Skyland Hotel, Sept. 15-18, 1957. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. . 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fila. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. M. A. Schofman. 

Vice-President: Dr. Max M. Kulvin. 

Secretary-Treasurer: Dr. James H. Mendel, Jr., 7241 Red Road, Miami 
43, Florida. 

Meeting quarterly (March, May, October and December), on the second 
Thursday of the month, 6:30 P.M. at Seven Seas Restaurant. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. Ludwig A. Michael, 3707 Gaston Ave., Dallas, Tex. 

Vice-President: Dr. Hal W. Maxwell. 

Secretary-Treasurer: Dr. Edward A. Newell, 1511 No. Beckley, Dallas 8, 
Tex. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Sol Rome. 

Secretary-Treasurer: Dr. Max E. Pohlman. 

Chairman of Ophthelmology Section: Dr. Richard Kratz. 

Secretary of Ophthalmology Section: Dr. Carrall A. McCoy. 

Chairman of Otolaryngology Section: Dr. Howard G. Gottschalk. 

Secretary of Otolaryngology Section: Dr. Robert W. Godwin. 

Place: Los Angeles County Medical Association Bldg., 1925 Wilshire 
Blvd., Los Angeles, Calif. 

Time: 6:30 P. M. last Monday of each month from September to June, 
inclusive—Otolaryngology Section. 6:30, first Thursday of each month 
from September to June, inclusive—Ophthalmology Section. 
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PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 


President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 

Secretary-Treasurer: Homer E. Smith, M.D., 508 East South Temple, 
Salt Lake City, Utah. 

Meeting: 


THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 


President: Capt. William C. Livingood, U.S.N. (M.C.) 

Secretary-Treasurer: Lt. Col. Sanley H. Bear, M.C., 3810th USAF Hos- 
pital, Maxwell AFB, Alabama. 

Time and place of meeting: October 15, 1957, Palmer House, Chicago, IIl. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 


Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 
Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An- 
geles 57, Calif. 
Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY. 
President: Dr. Clarence H. Steele. 
President-Elect: Dr. Dick H. Underwood. 
Secretary: Dr. James T. Robison, 4620 J. C. Nichols Parkway, Kansas 
City, Mo. 
Meeting: Third Thursday of November, January, February and April. 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Clifton E. Benson, Bremerton, Wash. 


President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 
Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’/OTOLARYNGOLOGIE. 
President: Dr. G. M. T. Hazen, 208 Canada Bldg., Saskatoon, Sask. 
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Pa., U. S. A. 
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Meeting: Lima, Peru, 1957. 


726 























SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 


Presidente: Dr. Reinaldo de Villers. 
Vice-Presidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 

Tesorero: Dr. Alfredo M. Petit. 
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Pro-Secretario: Dr. J. M. Tato. 
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Pro-Tesorero: Dr. J. A. Bello. 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 
Presidente: Dr. Alfonso Tribir. P. 
Secretario: Dr. Felix E. Lozanv. 
Tesorero: Dr. Mario Arenas A. 
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ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA. 
Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 
First Vice-Presidente: Dr. Héctor Cruz, 3a Avenida Sur No. 72. 
Second Vice-Presidente: Dr. José Luis Escamilla, 5a Calle Poniente 
No. 48. 
Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 
Secretary: Dr. Daniel Alfredo Alfaro. 
Treasurer: Dr. Antonio Pineda M. 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. D. Adolfo Hinojar Pons. 
Vice-Presidente: Dr. D. Jose Perez Mateos. 
Secretario General: Dr. D. Francisco Marafiés. 
Tesorero: Dr. D. Ernesto Alonso Ferrer. 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID. 
Presidente: Dr. Don Fernando Beltran Castillo. 
Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 
Tesorero: Dr. Don Rafael Garcia Tapia. 


PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 
President: Dr. Albert Luis de Mendonca. 


Secretary: Dr. Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon. 


SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 


—E DE 
BRONCO-ESOFAGOLOGIA. 

Presidente: Dr. Alberto Luis De Mendonca. 
Vice-Presidente: Dr. Jaime de Magalhaes. 
1.° Secretario: Dr. Antonio da Costa Quinta. 
2.° Secretario: Dr. Albano Coelho. 
Tesoureiro: Dr. Jose Antonio de Campos Henriques. 
Vogais: Dr. Teofilo Esquivel. 

Dr. Antonio Cancela de Amorim. 
Sede: Avenida da Liberdade, 65, 1°, Lisboa. 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. Alfredo Celis Pérez. 
Vice-Presidente: Dr. Bustamante Miranda. 
Secretario General: Dr. Jestis Miralles. 
Tesorero: Dr. M. Matheus. 
Vocales: Dr. Perez Velasquez and Dr. Wilmer Palacios. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 
Presidente: Dr. Aldo Remorino. 
Vice-Presidente: Dr. Luis E. Olsen. 
Secretario: Dr. Eugenio Romero Diaz. 
Tesorero: Dr. Juan Manuel Pradales. 
Vocales: Dr. Osvaldo Su4rez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 
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ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 


Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 
Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS. 


President: Dr. Heitor Nascimento. 

First Secretary: Dr. Roberto Barbosa. 

Second Secretary: Dr. Roberto Franco de Amaral. 

Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Filno, 
Dr. Penido Burnier and Dr. Gabriel Porto. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Havre 7—Desp. 62 
Mexico 6, D. F. 


Honorary President: Dr. Ricardo Tapia y Ferndndez. 
President: Dr. Maximo Garcia Castafieda. 

Secretary: Dr. Eduardo de la Parra. 

Treasurer: Dr. Guillermo Pérez Villasante. 

Vocal: Dr. Rafael Pacchiano. 


THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 


President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 
Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 


President: Dr. Paulo Fernando Esteves. 
Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. Moizés Sabani. 
First Treasurer: Dr. Israel Scherman. 
Second Treasurer: Dr. Rivadavia C. Meyer. 
Librarian: Dr. Carlos M. Carrion. 


THE SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 


President: E. A. M. Connal, 1 Royal Crescent, Glasgow C. 3, Scotland. 

Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 

Assistant Secretary: Dr. H. D. Brown Kelly, 11 Sandyford Place, Glas- 
gow. 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY. 


President: Mr. G. L. Thompson, 16 Ramshill Road, Scarborough, York- 
shire. 

Vice-President: Mr. J. H. Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire. 

Secretary and Treasurer: Mr. R. Thomas, 27 High Petergate, York, 
Yorkshire. 
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